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Description

The present invention relates to a composition for a coating for a substrate, consisting

at least in part of mineral materials, according to the preamble of Claim 1.

Specifically, the present invention relates to the formulation and application of a
weatherproof coating for fiber cement products. In particular, this concerns a two-
component polyurethane coating having an aqueous base, referred to in the following
as 2K-PUR, which is applied, by way of example, to a fiber cement sheet, and hardened
in an industrial production line. For the use of a fiber cement sheet of this type, an
extremely weatherproof coating is necessary. In particular, the coating must exhibit a
very high long-term durability with respect to UV radiation, heat, freezing and thawing
cycles, and the effects of water and moisture. Moreover, the coating must be resilient
to the high alkalinity of the fiber cement, and suppress its tendency to develop lime
deposits. Furthermore, the coating must satisfy the aesthetic demands of the client, in
that it is matt, and at the same time, exhibits a high degree of transparency, such that

the fiber cement aspect valued by the client is readily visible on the surface.

The acrylate coating normally applied to a fiber cement sheet has some disadvantages,
independently of whether it is pre-treated with a primer, likewise usually having an
acrylic base and/or hydrophobizing, e.g. by means of hydrophobizing silanes or
siloxanes, or mixtures thereof. One of the disadvantages is that the acrylate coating is
thermoplastic, meaning that it becomes soft under the effects of temperature changes.
This can result in adhesion between the individual sheets in a stack of fiber cement
sheets subjected to the effects of changes in temperature {(e.g. at a construction site,
exposed to extreme sunshine, or during transport in hot climates). If sheets of foil are
inserted between the individual sheets to prevent adhesion, it is possible that the

pattern on the foil may become imprinted in the coating.
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The acrylate coating also suffers a lack of mechanical stability, such as diminished
firmness, making it more difficult to work with in construction applications. Another
disadvantage is that the coating is not resistant to graffiti. Sprays and paints can no
longer be removed after a graffiti attack, because it is frequently the case that they
must be cleaned using a solvent, which is not possible with a conventional coating. A

thermoplastic coating, for example, would also be removed by the solvent.

EP 0 192 627 B1 describes a two-component polyurethane coating for construction
materials, including asbestos cement, among other things. This polyurethane coating,
however, has a solvent base, and is therefore ecologically questionable, and for use in
an industrial coating line, can only be used if a great deal of effort has been made to
protect against explosions. In particular, the drying at high temperatures can only be
carried out with great difficulty with a solvent-containing coating system. The drying at
high temperatures is, however, absolutely necessary for the weather and graffiti
resistance, because at room temperature, or lower temperatures, the integration
reaction of the two components can only run incompletely. The consequence is a
shortcoming in weather and graffiti resistance, as is depicted below in table 3. The
legislation in Switzerland (VOC steering tax) and the EU tend to eliminate or reduce the

possibility of large-scale industrial applications of solvents in the future.

EP 1 914 215 describes a coating that can be hardened with UV radiation, having
groups containing isocyanate on a chromophoric acrylate base. The disadvantage of
this invention is that the degree of matting can only be achieved with great difficulty,
by means of applying a structured polypropylene foil. Furthermore, the additional
coating that can be hardened with UV radiation described in the patent must be
applied to a fiber cement sheet that has already been provided with an acrylate
coating. These two points, the difficult matting and the additional coating that is to be
applied, that can be hardened under UV radiation, make the product more expensive,

however.
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US 5,308,912 and EP 0,524,085 describe an aqueous 2K-PUR formulation for wood and
other substrates, including, among others, a mineral-based substrate as well. In
particular, the addition of a polyether polyol for increasing the degree of gloss is

claimed.

One of the disadvantages of these two patents is that the lowest degree of gloss,

desired by the client, cannot be achieved in this manner for coatings on fiber cement.

Another disadvantage with the two aforementioned patents is that, for the required
very high weather resistance, it is not sufficient to select only a polyacrylate

polyol/polyisocyanate binding agent system for a 2K-PUR coating on fiber cement.

Patent DE 102007059090 A1l describes a polymer mixture, wherein a polyacrylate
polyol/polyisocyanate mixture is mentioned for decorative surfaces in automobile

interiors. As the matting agent, a polyurethane dispersion is proposed.

A disadvantage of this invention is that with the polyacrylate polyol/polyisocyanate
mixture described in general, the long-term weather resistance corresponding to the
client demands cannot be achieved on the highly alkaline fiber cement for use in

exterior regions.

WQ97/45475 also describes a two-component polyurethane formulation having an
aqueous base, and having a high degree of gloss, which can, aside from other
substrates, also be applied to mineral-based substrates. In this patent as well, in a non-
specific list, a polyacrylate and a styrene acrylate are specified as possible binding

agents.

The disadvantages of this formulation are the same as those with US 5,308,912 and EP

0524085: the coating has a high degree of gloss, which is not desired by the client. The
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very good long-term stability with the suitable binding agent and hardener
combination, together with the suitable filler materials and UV absorbers, is not the
subject matter of the invention in patent W097/45475. As such, a hydrophobic
polyisocyanate hardener, on page 2, lines 17 — 21, is actually regarded as unsuitable,

because it is difficult to incorporate in the aqueous system.

It is one objective of the present invention to replace the typical acrylate coating on
fiber cement sheets with a two-component coating, which overcomes the

aforementioned disadvantages.

In general, the objective of the present invention is thus to propose a composition for
the coating of a substrate consisting at least in part of mineral substances, which
exhibits none of the specified disadvantages, such as, for example, a two-component
polyurethane coating that is adhesion and scratch resistant, suitable for anti-graffiti
measures, and fulfills all of the requirements for a weather resistant coating for a
mineral substrate such as, in particular, fiber cement sheets. The objective also
consists of enabling bonding without difficulty and eliminating or nearly eliminating
optical changes due to UV light effects, freezing and thawing cycles, warm water and

moisture effects, as well as permeation from water via the edges.

According to the invention, the objectives are achieved by means of a composition for
the coating of a substrate, consisting at least in part of mineral substances, according to

the wording of Claim 1.

Thus, the formulation according to the invention exhibits both a high degree of
weather resistance on the alkaline fiber cement and at the same time fulfills the high

demands of the client with respect to the aesthetic appearance.
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As such, the coating according to the invention is very matt, while at the same time
exhibiting a high degree of transparency, such that the characteristic fiber image of the

fiber cement sheet is realized to an optimal extent.

It is proposed that the composition contains at least one formulation having at least
two components, wherein the first component consists of a binding agent having at
least an OH-functionalized base, such as at least one polyacrylate with a styrene
content £ 30%, and the second component contains at least one aliphatic isocyanate,
or a polymer thereof, and that furthermore, the formulation contains at least one filler
material having an organic base, such as polyurethane or polymethyl methacrylate.
The first component can be a dispersion of one of the polymers in the following list,

such as polyacrylate, styrene acrylate, and/or mixtures thereof.

According to one embodiment variation, mixtures of polyacrylate are provided,
wherein one binding agent component exhibits a styrene content of < 30%, another
binding agent component exhibits a styrene content of < 5%, and/or another

component, in turn, is an OH-functionalized pure acrylate.

According to one example, the present invention functions with OH contents of 0.5% -
20%, preferably 1% - 10%. Thus, a first polyacrylate can have an OH portion of 2%, and

the one other binding agent component can have an OH portion of 5.0%, for example.

The coating composition according to the present invention can, aside from the first
component, or the binding agent, respectively, contain pigments and other raw
materials and auxiliary materials, such as fillers, crosslinking and dispersing additives,
emulsifiers, rheology additives, wetting and flow additives, defoaming agents, storage
and film preservatives, wax dispersions, hydrophobing agents, biocides, UV protection

agents, fibers, solvents, film-forming agents and other raw materials.
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It is also the subject matter of the present invention that suitable organic filler
materials, such as filler materials having a polyurethane or polyacrylate base, for
example, are added, either alone or in combination with inorganic filler materials. In
the two patents US 5,308,912 and EP 0 542 085, for example, no filler materials are
mentioned. Formulations 1 and 2 according to the following table 2 are formulations
having a typical inorganic filler material base. These formulations exhibit, however,
aside from an excessive gloss in the aging tests, unacceptable bubble formation and
strong fading of the coating in the moisture test. An unacceptable fading of the coating

also occurred after the UV/moisture exposure cycles in the QUV test.

Another claim of the present invention is the use of a UV absorber having a triazine
type base. This is only superficially specified, as “additives conventionally used,” in the

two aforementioned patents.

In patent EP 0 192 627 B1 as well, no reference is made to the organic filler materials
according to the invention. As such, in column 3, line 54, a matting agent having a
silicic acid (SiO) or magnesium metasilicate base is proposed. The first matting agent
has been shown, however, to be detrimental regarding the long-term stability, and the
second leads to a cloudiness in the coating, such that the desired fiber image of the

sheet is barely, or even not at all, visible.

In addition, in column 4, lines 37 — 43, it is proposed, for obtaining the low gloss, that
the addition of hardener (component B) to component A be reduced in quantity. By
this means, however, it is still not possible to obtain the low gloss currently demanded

by clients.

As filler material, those having an organic base, for example, are suitable, such as filler
materials having a polymethyl methacrylate or polyurethane base, which, of course,

can also be modified for purposes of better stability. According to one embodiment
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variation, it is proposed that numerous filler materials be mixed together, exhibiting
different grain sizes for example, in a range of 0.1 — 100 um for example, preferably
between 1 um and 75 um. According to one embodiment variation, it is proposed that
a mixture of 60% - 95%, having grain sizes of < 28 um, be used, while the rest has a
grain size in the range of 28 um — 40 um. As a matter of course, larger grain sizes can
also be used, wherein grain sizes of <75 um amount to less than 1%. This is merely an

example, and other mixtures are, of course, possible.

Other possible filler materials are inorganic fillers, such as silicates, carbonates,
aluminosilicates, such as dolomite, talc, calcite, etc. Mixtures of inorganic and organic

filler materials are also possible.

Typical pigments are metal oxides, such as titanium dioxide, iron oxide, spinel
pigments, titanates, or other pigments, including organic pigments, such as

phthalocyanine, for example.

Suitable UV absorbers comprise the typical substance classes such as oxalanilides,
triazines, triazoles, benzotriazoles, and/or benzophenones and/or inorganic UV
absorbers, such as those having a base of transparent, modified titanium dioxide, zinc
oxide, cerium oxide or suchlike. These UV absorber classes are ideally supplemented
with free-radical interceptors, e.g. the substance classes of sterically hindered amines
(HALS compounds). The pure substances, as well as in the form of aqueous dispersions
or emulsions, such as those offered by Ciba as a Tinuvin type, can be used. Suitable
guantities for supplements as UV absorbers and free radical interceptors are in the
range of 0.1 — 5% by weight, most suitable being in the range of 0.1 — 2% by weight,

with respect to the pure substance quantity.

According to another embodiment variant, it is proposed that the formulation contains

a hardening component as the second component, exhibiting single, or as a mixture,
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different oligomers/polymers of aliphatic isocyanates, such as, e.g. hexamethylene di-
isocyanates or isophorone di-isocyanate, or any polyisocyanates having aliphatic,
cycloaliphatic, araliphatic bonded, free isocyanate groups, which, optionally, can be

modified with ethylene oxide and/or propylene oxide.

The formulation according to the invention has been developed for mineral substrates,
in particular for fiber cement. For this, the coating must be stable at a high alkali pH
value of up to 14 in a freshly produced fiber cement sheet, which is not the case with
decorative surfaces in the interior of an automobile, as described, for example, in
patent DE 102007059090. Furthermore, it must suppress the tendency of fiber cement
to develop lime deposits, and exhibit a very long-term stability when exposed to any
weather effects, in particular UV radiation, freezing/thawing cycles and the effects of

moisture. This, however, is not achieved with all polymer/polyisocyanate mixtures.

These requirements are fulfilled in that, for example, a mixture of polyacrylate polyols
is used, from which one of the polyacrylate polyols exhibits a maximum styrene
content of 30%, and the second has a substantially lower content of 5% or less. By this
means, one obtains the necessary hydrophobicity for the 2K-PUR film, resulting in an
excellent weather resistance (see table 2 below). Atthe same time, through the mixing
with the second binding agent, one prevents a yellowing due to the effect of sunlight,
which can otherwise occur with the incorrect use of styrene acrylates. On the hardener
side as well, a combination of a more hydrophilic substance with a hydrophobic
hardener is used, for example, in order to obtain the high degree of stability. Both the
mixture of two suitable polyacrylate polyols, as well as the mixture of two suitable
polyisocyanate hardeners, are not, however, the subject matter of patent DE
102007059090 Al. Furthermore, the grain sizes of the polyurethane and/or
polyacrylate filler that are used should be fully balanced out, in order to achieve,
simultaneously, the low gloss and the high transparency, in addition to the high degree

of weather resistance. Also not the subject matter of the invention in patent DE
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102007059090 A1l is that it is advantageous for the 2K-PUR coating to be subjected to a
thermal treatment of, e.g. at least 20 minutes at 50 — 110° C after application, as well
as 100 — 140 minutes at 65° C—90° C. The complete reaction of the OH-functionalized
acrylate polymers with the isocyanate components first occurs as a result of a thermal

treatment, resulting in a better weather and graffiti resistance (see table 3 below).

Other modifications are also possible, such as the incorporation of functional groups,
for example, such as 3-{cyclohexylamino)-1-propanesulfonic acid, for example, or other
groups. Hardeners of this type are best known as so-called Desmodur or Bayhydur
from the company Bayer, or Basonat from the company BASF. It is preferred that a
mixture of hardeners be used, wherein one hardener is more hydrophilic, and is
responsible for a uniform hardening, and the second hardener is hydrophobic, and thus
provides for an improved hydrophobicity, and hence water resistance of the film. The
preferred isocyanate content of the hardener mixture is between 10% and 40%, more
preferably 15% and 25%. Ideally, the two hardeners are diluted in a solvent that can be
used with isocyanate, in order to adapt the viscosity to the viscosity of the binding
agent component A, and thus make it more mixable. Solvents that can be used with
isocyanates are solvents that do not react with the isocyanate groups in the hardener.
This means that the solvents contain no hydroxy-, amino-, thiol-, and acid groups, or
other groups that react with isocyanate. It is understood that the proportions of the
individual hardeners and the solvent can be varied over the entire range of 0% - 100%,
and individual hardeners can also be omitted, or new hardeners can be added.
Likewise, the solvent can be varied in terms of its proportion, and fundamentally,
replaced with any solvent that is compatible with isocyanate. An example of a suitable
hardener mixture consists of approx. 40% of the hydrophobic hardener Desmodur N-
3600 (Bayer) and approx. 40% of the hydrophilic hardener Bayhydur 304 (Bayer),
diluted with approx. 20% of the solvent Jeffsol PC (propylene carbonate, manufactured

by Huntsman).
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According to another embodiment variant of the present invention, it is proposed that
the components of the formulation are mixed, for example, such that the isocyanate
concentration of the hardener component, referred to as component B, to the hydroxyl
concentration of the first component, referred to as component A, in the molar ratio of
[NCO] : [OH] is between 1 :1 and 5 : 1, for example, 1.5 : 1. In terms of mass and
volume, the mixture ratio for the components A and B can fluctuate between A : B =
0.1:1 to 10: 1. According to a special embodiment example, the mixture ratio for A :
B lies between 4 : 1 and 8 : 1, preferably, for example, at 6 : 1. The mixture can also be
diluted with water or other solvents, in order to decrease the viscosity. By way of
example, additive quantities fluctuate in their ratio from 0 — 100% by weight, in relation
to the mixture of the two components A and B. An addition of water in the range of 10
— 50% by weight, for example, is suitable, as is the case, for example, with an addition

of water amounting to 25% by weight.

According to the present invention, it is furthermore proposed that the two
components of the formulation, described above, or the coating composition,
respectively, are dosed via separate containers, by means of a mixture and dosage
assembly, in a ratio as described above, and are homogenously mixed in a suitable
mixer. Suitable application quantities in the form of a wet film amount to 50 — 500
g/m?, such as 100 — 250 g/m?. The dry layer thickness can be between 10 and 100pm,
e.g. 30 —80um.

With a suitable formulation and a suitable mixer and dosing assembly, it is possible to
obtain a low gloss, and the incorporation of the hydrophobic polyisocyanate hardener
contributes to the long-term durability of the present invention. As such, the
hydrophobic polyisocyanate hardener increases the resistance to aging, as is shown by
the comparison of the formulations 1 and 2 in table 2 (without hydrophobic

polyisocyanate hardener) with the formulations 3 and 4 (with hydrophobic
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polyisocyanate hardener). The coating no longer forms bubbles, there is no

discoloration, e.g. through fading, and the UV resistance is decisively improved.

After the two components of the coating composition have been applied to the fiber
cement sheet, with a surface temperature, by way of example, of 25° C—80° C, and, as
is the case with the 2K-PUR coating, for example, on a primed or not primed fiber
cement sheet, for example, the coating subsequently reacts thoroughly by means of a
drier for 10 minutes — 10 hours, for example, over 100 minutes, at 20° C—120° C, at 80°
C, for example. The crosslinking reaction between the two components A and B is then
complete, as is shown in figure 1, having the spectrum B. The complete crosslinking
reaction is a prerequisite for a very good weather and graffiti resistance, as shown in
table 3. The 2K-PUR coating can be colored to any color by means of pigments,
whether this be opaque, transparent or translucent. The formulation and the
corresponding application result in a coating that is very weather resistant with respect
to maintaining its color, surface aspects (no changes, or limited changes to the coating)
and bonding, and the high aesthetic demands of the client, such as low gloss and a

uniform appearance.
Examples:
In the following, two exemplary recipes are described, each of which has a coating

composition according to the present invention:

Recipe 1: Formulation for the 2K-PUR glaze

Raw Materials Quantity %-proportion
(Component A):

Bayhydrol XP-2695 300g 32.38%
Bayhydrol XP-2427 130g 14.031%
Decosoft 18, transparent 50g 5.397%
Decosoft 15,tranparent 50g 5.397%
Tinuvin 123-DW 18¢g 1.943%
Tinuvin 400-DW 53g 5.720%
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Water 190g 20.5%
Div. Additive, filler material, with or without | 135,5g 14.625%
Pigments
TOTAL 926,5g 100%
Hardener Component B
Desmodur N 3600 50g 40%
Bayhydur 304 50g 40%
Propylene carbonate 25¢g 20%
TOTAL 125g 100%

Production of component A:

Additives such as wetting agents, defoaming agents, fungicides, algaecides, are mixed
in the water that has been provided, and dispersed with the two filler materials
Decosoft 15 and Decosoft 18, while stirring vigorously, until a temperature of approx.

60° C has been reached.

Subsequently, with constant stirring and further addition of water, the two Bayhydrol
binding agent components are added, together with Tinuvin 123-DW and Tinuvin 400-
DW. The filming agent butyl glycol is slowly added, by drops, and lastly, water is added,
in order to obtain the desired viscosity.

Production of the hardener component B:

The two hardeners Desmodur N3600 and Bayhydur 304 are dissolved in an inert

atmosphere in propylene carbonate and sealed in an airtight container.

Processing of the two components A and B:

The two components are processed with a 2K (two component) mixing and dosing

assembly, wherein components A and B are mixed in a ratio of 6 : 1. In order to
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produce an adequate spray viscosity, for purposes of an attractive application, the

mixture of A and B is diluted with 25% water.

Recipe 2: 2K-PUR mixed color with pigments:

Raw Materials Quantity %-proportion
Component A:

Bayhydrol XP-2695 130g 29.160%
Bayhydrol XP-2427 300g 12.636%
Decosoft 18, transparent 50g 4.860%
Decosoft 15,tranparent 50g 4.860%
Tinuvin 123-DW 18g 1.750%
Tinuvin 400-DW 53g 5.152%
Water 190g 18.468%
Div. additives, fillers, pigment 237,8g 23.114%%
TOTAL 102,8g 100%

Component B: analogous to recipe 1.

Production of component A binding agent:

Additives, such as wetting agents, defoaming agents, fungicides, and algaecides, are

mixed in the water provided, and dispersed while stirring vigorously with the two filler

materials Decosoft 15 and Decosoft 18, until a temperature of approx. 60° C has been

reached.

Subsequently the two Bayhydrol binding agent components are added while stirring

constantly and adding water, together with Tinuvin 123-DW and Tinuvin 400-DW. The

filming agent butyl glycol is added slowly, by drops, and lastly, water is added, in order

to obtain the desired viscosity.
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The processing in production occurs in a manner analogous to recipe 1, wherein the
mixture ratio of component A to component B is again selected at 6 : 1. Again, a 25%

dilution with water occurs.

Legend:
Bayhydrol binding agent from BAYER, Leverkusen, Germany:
— Bayhydrol XP-2695 acrylate binding agent
— Bayhydrol XP-2427 hydrophobic styrene acrylate binding agent

Desmodur hardener from BAYER, Leverkusen, Germany:
— Desmodur N 3600 aliphatic isocyanate hardener having a hexamethylene di-

isocyanate base, hydrophobic

Bayhydur hardener from BAYER, Leverkusen, Germany:
— Bayhydur 304 aliphatic isocyanate hardener having a polyether allophanate

modified hexamethylene di-isocyanate base

Decosoft polyurethane filler from the company Microchem, Erlenbach, Switzerland:
— Decosoft 15 transparent, with an average grain size of 15 um.

— Decosoft 18, transparent, with an average grain size of 18 um.

Tinuvin additives from the company Ciba Spezialitaten AG, Basel, Switzerland:
— Tinuvin 123-DW: free-radical interceptor

— Tinuvin 400-DW UV absorber having an N-OR type triazine.

The use of organic fillers, in particular, such as the combination given in the two recipes
1 and 2, of Decosoft 15 and Decosoft 18, results in a matt coating, simultaneously
having a high degree of transparency and that can be readily processed in the coating

line.
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In addition, the combination of the two Bayhydrol binding agent components, the use

of the two organic filler materials, and the combination of the two hardeners in the

second component, results in a very good weather resistance, for example, on fiber

cement. Based on the following tables, a comparison with acrylate coatings and typical

2K-PUR systems available on the market is shown (table 1) and the effects of the

binding agent mixtures, the hardener mixture, and the use of organic fillers, on the

aging resistance and the gloss is shown (table 2).

Likewise, the importance of the

complete hardening by means of thermal effects is also shown (figure 1 and table 3).

Table 1: comparison of different coating types (all examples on anthracite sheets)

Test 2K-PUR of the | Typical acrylate | Anti-graffiti
present coating for fiber | coating having an
invention cement aqueous 2K-PUR

system base,
typical
marketplace
example

Adhesion test(RS-VS) | 0-1 5

(adhesion of the surfaces) (Surface

destroyed)

Scratch resistance 1 4

Anti-graffiti behavior 0-1 5 1

Freezing/thawing cycle | 0-1 0-1 5B

(bonding  according to

stripping test)

Moisture test (bonding | 0-1 0-1 3B

according to stripping test)

1 year outdoor exposure 0 0 5B

(optical evaluation)

(after 6 months)

0 = excellent, 1 = very good, 2 = good, 3 = moderate, 4 = poor, 5 = very poor

B = bubble formation

RS-VS = back surface to front surface
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Substrate all 2K-PUR formulations tested on primed, anthracite-
colored fiber cement sheets
Formula 1 2 3 4
Bayhydrol XP-2695 (binding agent 1) | 42.8% 29.8% 28.8% 28.5%
Bayhydrol XP-2427 (binding agent2) 12.9% 12.5% 12.4%
Bayhydur 304 (hardener 1) 9.9% 9.9% 4.8% 4.8%
Desmodur N 3600 (hardener 2) 4.8% 4.8%
Plastorit PO0OO (inorganic filler) 12.0% 12.4% 6.0% 1.0%
Decosoft 15 {organic filler) 6.0% 4.8%
Decosoft 18 {(organic filler) 4.8%
Gloss degree 85° (according to ISO | 24.1% 20.2% 8.7+/-0.8% | 3.8+/-0.8%
2813)
BE according to 2000 hours QUV - 5.80 2.87 1.69
BE according to 4000 QUV - - 5.80 2.09
Stripping 0-Probe 0 1 0 0
Warm water test 3B 3B 1 0-1
Stripping according to warm water | 1 1 0 0
test
Moisture test LAY 3V 1 0-1
Stripping according to moisture test | 1 1 0 0
Freezing test 5B 2V 1 0-1
Stripping according to freezing test 1 1 0 0

Evaluation Scale:

0 = excellent, 1 = very good, 2 = good, 3 = moderate, 4 = poor, 5 = very poor

V = discoloration, B = bubble formation

Commentary:

All tests were carried out on an anthracite colored fiber cement sheet with an

anthracite colored glaze, because this color reacts particularly sensitively to aging

phenomena. The pigmentation corresponds to a color available on the market and is

very minor, such that the coating is transparent and thus displays the most extreme

aging behavior.
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Formulation 1 contains only the hydrophilic pure acrylate as a binding agent, and a
hydrophilic hardener, as well as an inorganic filler material. With this formulation, one
obtains bubble formation after a warm water and freezing test, as well as a strong

fading in the moisture test (evaluation: 5V).

In formulation 2, a portion of the hydrophilic pure acrylate binding agent is replaced by

hydrophobic styrene acrylate. As a result, the bubbles disappeared in the freezing test.

In formulation 3, additionally, half of the hydrophilic hardener Bayhydur 304 was
replaced by the hydrophobic hardener Desmodur N-3600, and half of the inorganic
filler material Plastorit was replaced by the organic filler material Decosoft 15. In
comparison with formulation 2, the bubble formation disappeared in the warm water
test, and the discoloration disappeared in the moisture test. In addition, the UV
resistance improved (lower color change AE) and the degree of gloss was reduced by

more than half.

Formulation 4, lastly, contained, as proposed according to the invention, a mixture of
the two OH-functionalized polyacrylate binding agents, the mixture of the two
isocyanate hardeners, and a mixture of the organic filler materials Decosoft 15 and
Decosoft 18, having different average grain sizes. As demanded in accordance with the
objective, the coating according to formulation 4 had the lowest gloss degree, meaning
a matt coating to the greatest possible extent, with a very good moisture, warm water,

freezing/thawing and UV resistance.

The UV resistance can, lastly, be optimized by means of a combination of the two
Tinuvin UV protective agents, resulting in an optimal protection against UV radiation,

which can lead to cloudiness in the coatings and layer structure.
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With the following spectrums and tables, the importance of a complete hardening of

the 2K-PUR coating by means of thermal effects is to be shown:

Image 1: Tracking of the crosslinking reaction via measurement of the isocyanate band

at 2269 cm™ (arrow).

The arrow indicates the isocyanate band at 2269 cm™ in a 2K-PUR film according to the
invention, which has been applied to Eternit fiber cement. The isocyanate band at
2269 cm™ was tracked in both spectrum rows at regular time intervals between 0 hours
after the application (uppermost measurement} and 14 days (lowermost

measurement).

Spectrum A: crosslinking reaction after 20 minutes, 80° C, after which it is stored at

room temperature

pesssverey ]

The isocyanate band at 2269 cm? is still not fully reacted even after 14 days
(lowermost spectrum) at room temperature (measured with an ATR-FT-IR

Spectrometer 100 from Perkin Elmer}.

Spectrum B: crosslinking reaction after 100 minutes, 80° C
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wxx/m

The isocyanate band at 2269 cm™ is already fully reacted at time 0 (uppermost
spectrum) after 100 minutes of hardening at 80° C {measured with an ATR-FT-IR
Spectrometer 100 from Perkin Elmer).

Table 3: comparison of the resistances of the 2K-PUR coating on anthracite colored

fiber cement substrate

2K-PUR  coating  after | 2K-PUR  coating  after
incomplete drying (20 | complete drying (100
minutes, 80°C) minutes, 80°C)

Stripping O-test 1 0

Warm water test 2V 0-1

Stripping after warm water | 1 0

test

Moisture test 3V 0-1

Stripping after moisture | 0 0

test

Freezing test 2V 0-1

Stripping after freezing | O 0

test

BE after 2000 hours QUV 5.58 1.69

Evaluation scale:
0 = excellent, 1 = very good, 2 = good, 3 = moderate, 4 = poor, 5 = very poor

V = discoloration
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Commentary:

The incompletely hardened 2K-PUR film displays obvious discoloration/fading (V) in the
warm water, moisture and freezing tests, which is not the case with the fully hardened
film. In addition, in the QUV test, which indicates the aging as a result of UV radiation,
the fading with a AE, after 2000 hours, of 5.58 is unacceptably high, while the fully

hardened film, having a AE of 1.69, exhibits a very good resistance.

Example of an Application Process:

The following process is carried out on a fiber cement raw sheet from the company
Eternit, in Niederurnen, Switzerland, which has been made hydrophobic with a silane,

which causes water repellency, in advance, by means of a calender application:

In a first step, 20 — 30 g/m? of a primer, consisting of a pure acrylate dispersion, is
applied to the fiber cement sheet by means of a calender. Subsequently, the fiber
cement sheet is heated to 40 — 50° C surface temperature, and the primer is dried. The
back surface coating, consisting of a mixture of wax dispersions having a wet film
application quantity of 25 — 40g/m?, is applied, also by means of a calender, onto the
back surface of the sheet, which is still heated to the same temperature. After 1 -5
minutes drying time, at approx. 30° - 70° C, the three components (glaze = component
A, hardener = component B, and water, for diluting purposes, = component C) of the
2K-PUR composition according to the invention are dosed and homogeneously mixed in
a defined mixture ratio by means of a dosing and mixing assembly, which doses and
mixes the 2K-PUR composition by means of two static mixers. The aqueous 2K-PUR
coating is sprayed on by means of spray guns. The mixing ratio of components A,
containing binding agents, fillers and additives, and B, containing the hardener mixture,
is, depending on the class of color, A:B= 4:11t08:1, preferably 6 : 1. The mixture,
consisting of A and B, is subsequently, if necessary, diluted with water, up to 25%. The

wet film thickness is 140 — 220 g/m?. After 5 minutes drying time, the film is heated to
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60° C for approx. 2 minutes, in order to obtain a filming, and subsequently hardened
for 100 — 140 minutes at 65 — 85° C. ATR FT-IR recordings of the film hardened in this
manner show that the isocyanate band at 2269 cm™ has disappeared, and thus, the 2K-
PUR film is actually fully hardened (fig. 1). The sheet is thus finished and in the delivery

state.

The gloss degree of the hardened coating, measured with a gloss degree measuring

device, at a measurement angle of 85°, is less than 10% (DIN/EN13300).

The weather resistance is determined by means of the following tests: on one hand, by
means of an internally defined test for freezing/thawing cycles (test samples are tested
with the coated side up: freezing in approx. 10 min., maintained at -25° C for 50 min.,
and subsequently thawed by means of water for 50 min. at room temperature; prior to
the next freezing cycle, the water is drained off; testing period: 36 cycles), QUV test (8
hours irradiation with 1.15 Watt/m? at 60 +3° C, 4 hours thawing at 60 +3° C, duration:
4000 hours), 4000 hours xenon testing according to an ASTM ASTM G 26 — 70, DIN
53387, moisture test according to an ASTM 2366 (4 days, 60° C, in the steam phase
above a steam bath at 65° C, evaluated after subsequent drying) and a warm water test

(test sample is placed in 40° C warm water for 4 days).

After the tests, the test samples are re-dried over night at 80 £10° C, and subsequently,
on one hand, the optical appearance is evaluated in comparison with a reference
sample (color changes, spotting, cloudiness, efflorescence, bubbles, erosion, chalking,
flaking, cracks, etc.), and on the other hand, the bonding is evaluated. The bonding is
tested in that a stripping test is executed by means of an adhesive tape {(Tesaband No.

4651, from the company Biersdorf).

The examples described above and the data according to the invention relate, of

course, to examples for a better understanding of the present invention. The invention
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is by no means limited to the recipes specified by way of example, and any suitable OH-
functionalized binding agent, such as the specified polyacrylates and styrene acrylates,
in particular, as well as aliphatic isocyanate hardeners are suitable binding agent
components. The proposed recipes are also suitable for coating, in addition to the
specified fiber cement sheets, concrete, cement bonded construction materials of any
kind, with or without fiber reinforcement, cement composites, clay, wood, etc., for the
coating of a substrate consisting at least in part of a mineral substance. According to
the present invention, it is proposed, in particular, that at least one filler material
having an organic base, such as polyurethane or polymethyl methacrylate, be used in

addition to the specified binding agent.
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Patentkrav

1. Sammensaetning til coating af en grund, der i det mindste delvist bestar af mine-
ralske materialer, indeholdende en formulering, der omfatter mindst to komponen-
ter, kendetegnet ved

- en fgrste komponent pa basis af mindst et OH-funktionaliseret bindemiddel, omfat-
tende mindst et polyacrylat med styrenindhold < 30%,

- en anden komponent, indeholdende en hardningsmiddelkomponent, der forekom-
mer som blanding af haerdningsmidler af mindst et alifatisk isocyanat eller en polymer
deraf, hvor et haerdningsmiddel er hydrofilt, og et yderligere haerdningsmiddel er hy-
drofobt, og

- der foreligger mindst to fyldstoffer pa basis af polyurethaner og/eller polymethyl-
methacrylat med forskellige gennemsnitlige partikelstgrrelser pa 10-20 um og 15-25

um.

2. Sammensatning ifglge krav 1, kendetegnet ved, at den fgrste komponent forelig-
ger som dispersion af mindst et polyacrylat og/eller styrenacrylat og/eller blandinger

deraf.

3. Sammensatning ifglge et af kravene 1 eller 2, kendetegnet ved, at der i den fgrste
komponent foreligger blandinger af polyacrylat, hvor en komponent omfatter et sty-
renindhold pa < 30% og er mindst en anden komponent med et lavere styrenindhold

pa < 5% og/eller et OH-funktionaliseret renacrylat.

4. Sammensatning ifglge et af kravene 1 til 3, kendetegnet ved, at den fgrste kom-
ponent udover bindemidlet og pigmenter indeholder yderligere rastoffer og hjeelpe-
stoffer, valgt fra listen af:

fyldstoffer, net- og dispergeringsadditiver, emulgatorer, reologiadditiver, befugt-
nings- og forlgbsadditiver, afskumningsmidler, gryde- og filmkonserveringsmidler,
voksdispersioner, hydrofoberingsmiddel, biocider, UV-beskyttelsesmidler, fibre, op-

Igsningsmidler, filmdannelseshjeelpemidler og andre rastoffer samt blandinger deraf.

5. Sammensatning ifglge et af kravene 1 til 4, kendetegnet ved, at der endvidere

foreligger et uorganisk fyldstof.
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6. Sammensatning ifglge et af kravene 1 til 5, kendetegnet ved, at der foreligger UV-

absorbere pa basis af triacin.

7. Sammensatning ifplge et af kravene 1 til 6, kendetegnet ved, at formuleringens
anden komponent som hardningsmiddelkomponent indeholder oligomerer/ poly-
merer af monomererne af alifatisk isocyanat, sdsom hexamethylendiisocyanat og/el-
ler oligomerer/ polymerer af isophorondiisocyanater, der eventuelt er modificeret
ved hjaelp af ethylenoxid og/eller propylenoxid og/eller 3-(cyclohexylamino-1-pro-

pan-sulfonsyre.

8. Sammensatning ifglge et af kravene 1 til 7, kendetegnet ved, at mindst et alifatisk
haerdningsmiddel er pa basis af hexamethylendiisocyanat og/eller et modificeret he-

xamethylendiisocyanat som hardningsmiddelkomponent.

9. Sammensatning ifglge et af kravene 1 til 8, kendetegnet ved, at haardningsmidlets

isocyanatindhold udggr mellem 10-40% sasom 5-25%.

10. Sammensaetning ifglge et af kravene 8 til 9, kendetegnet ved, at forholdet mel-
lem formuleringens fgrste bindemiddelkomponent og hardningsmiddelkomponent i

molforhold mellem [OH] og [NCO] er=1:1til1:5, sdsom eksempelvis 1:1,5.

11. Fremgangsmade til fremstilling af en sammensatning til coating af en grund, der
i det mindste delvist bestar af mineralske materialer, indeholdende en formulering,
der omfatter mindst to komponenter, kendetegnet ved, at den fgrste komponent,
som naevnt i krav 1, pa basis af mindst et OH-funktionaliseret bindemiddel og den
anden komponent, som navnt i krav 1, indeholdende mindst et alifatisk isocyanat
eller en oligomer eller en polymer deraf i molforhold mellem [OH] og [NCO] i forhol-
det 1 :1til 1:5 blandes med hinanden, hvor mindst en blanding af fyldstoffer pa
organisk basis, omfattende polyurethan eller polymethylmethacrylat tilseettes eller
iblandes f@r eller ved blanding af de to komponenter, hvilke fyldstoffer omfatter for-

skellige partikelst@rrelser, som navnt i krav 1.

12. Fremgangsmade ifglge krav 11, kendetegnet ved, at en dispersion af en blanding
af et polyacrylat med et styrenindhold pa < 30% med et yderligere polyacrylat med

et lavere styrenindhold pa < 5% og/eller et OH-funktionaliseret renacrylat som fgrste
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komponent blandes med en blanding af mindst to alifatiske isocyanathardningsmid-
ler, hvor mindst et haerdningsmiddel er hydrofilt, og et yderligere haerdningsmiddel
er hydrofobt, og at der endvidere tilsaettes fyldstoffer pa organisk basis, omfattende
polyurethan eller polymethylmethacrylat til den fgrste komponent, hvilke fyldstoffer

har forskellige delstgrrelser, og som UV-absorbere additiver pa basis af triazin.

13. Fremgangsmade ifglge et af kravene 11 eller 12, kendetegnet ved, at blandingen
af komponenterne sker ved hjzlp af en automatiseret blande- og doseringsfrem-

gangsmade.

14. Fremgangsmade til coating af en mineralsk grund under anvendelse af en sam-
mensatning ifglge et af kravene 1 til 10, kendetegnet ved, at den mineralske grund

hydrofoberes f@gr coatingen ved hjzlp af en grundering.

15. Fremgangsmade ifglge krav 14, kendetegnet ved, at den mineralske grund op-
varmes til en overfladetemperatur pa 25° til 80° celsius, fortrinsvis 40° til 50° celsius,

for pafgring eller coating af sammensaetningen.

16. Fremgangsmade ifglge krav 14 eller 15, kendetegnet ved, at coatingen efter pa-
fering pa den mineralske grund behandles i et temperaturomrade pa 65° til 85° cel-
sius for en fuldsteendig reaktion af komponenterne i Igbet af mindst fortrinsvis 100

minutter.
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