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1. An aqueous, two-component paint containing paint

additives for one-coat coating of finishing sheeting and
continuous edging, the paint containing a paint

component (I) containing:

A) 40 to 85% by weight of an aqueous dispersion of a
self-crosslinking polyacrylate resin which
contains acid amide derivative groups
corresponding to the general structural formula
-co-N(R1)-CH(RZ)-OR3, wherein

R} = a hydrogen atom or a —-CH(R?)-0R3 group,
R2 = a hydrogen atom or a -CcooRr4 group,
R3 = a hydrogen atom or a hydrocarbon radical of
1 to 10 carbon atoms,
RY = an alkyl radical of 1 to 5 carbon atoms;
B) 5 to 50% by weight of a melamine resin dispersed
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or dissolved in an aqueous medium;

C) 0 to 40% by weight of a urea resin dispersed or
dissolved in an aqueous medium;

D) 5 to 30% by weight of a polyol compoenent; and
E) 0.01 to 5% by weight of an amine component,

A) to E) adding up to 100% by weight;

and a curing component (II) consisting of a
water—~dilutable acid; and the components (I) and (II)
are mixed prior tec application in a ratioc of 0.05 to 3
parts by weight of the pure curing component (II) to 100
parts by weight of the paint component (I).

13. A process for one—coat coating of finishing 1
sheeting and continuous edging wherein the finishing
sheeting and continuous edging are coated with an
aqueous two-component paint containing paint additives,
and wherein the wet film formed is subsequently cured
for 10 to 60 seconds at 140 to 210°C, wherein the paint
contains a paint component (I) containing:

]

A) 40 to 85% by weight of an aqueous dispersion of a !
self-crosslinking polyacrylate resin which
¢ontains acid amide Jerivative groups
corresponding to the general stfuctural formula

~co-N(R! )-CH(RZ2)-OR3, wherein

-

rl = a hydrogen atom or a ~CH(R?)-OR3 group, "
R2 = a hydrogen atom or a --COOR4 group,
R3 = a hydregen atom or a hydrocarbon radical '

of 1 £e 10 carbon atoms,
r% = an alkyl radical of 1 to 5 carbon atoms;

B) 5 to 50% by weight of a melamine resin dispersed
or dissolved in an aqueous medium;
c) 0 to 40% by weight of a urea resin dispersed or
dissolved in an aqueoeus medium;
D) 5 to 30% by weight of a polyol component; and
E) 0.01 to 5% by weight of an amine component,
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A) to E) adding up to 100% by weight;
and a curing component (II) consisting of a
water-dilutable acid, and the components (I) and (II)
are mixed prior to application in a ratio of 0.05 to 3
parts by weight of the pure curing component (II) to 100
parts by weight of the paint component (I).
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(54) Bezeichnung: WASSRIGE ZWEIKOMPONENTENLACKE ZUR EINSCHICHTIGEN BESCHICHTUNG VON
HOCHRESISTENTEN FINISH-FOLIEN UND ENDLOSKANTEN .
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(57) Abstract
Aqueous lacquers with two constituents, containing normal additives and, where applicable, pigments, for the

single-layer coating of finish foils and continuous edges, characterized by the fact that the lacquer contains as constituents
() (A) between 40 and 85 % by weight or preferably 60 and 85 % by weight of an aqueous dispersion of a self-crosslinking
polyacrylate resin, containing groups of amido acid derivates as groups serving to permit cross-linking, corresponding to
the general structure formula -CO-N(R!)-CH(R2)-OR3, in which are contained R! = an H atom or a -CH(R2)-OR? group-
ing, R2 = an H atom or a -COOR# grouping, R3 = an H atom or residual hydrocarbon containing between 1 and 10°C at-
oms, preferably residual methyl, ethyl, (iso)propyl or (iso)butyl, R4 = residual alkyl with between | and 5 C atoms, (B) be-
tween 5 and 50 % by weight, preferably between 7 and 20 % by weight, of a melamin resin dispersed or dissolved in an
aqueous medium, (C) between 0 and 40 % by weight, preferably between 5 and 20 % by weight of a urea resin dispersed or
dissolved in an aqueous medium, (D) between 5 and 30 % by weight, preferably between 6 and 15 % by weight, of a polyol
constituent and (E)-between 0.01 and 5 % by weight of an amine constituent. The sum of (A) to (E) is 100 % by weight, the
hardening constituents (I1) consist of a water-dilutable acid and constituents (I) and (II) are mixed before application in
such a ratio that, to each 100 parts by weight of the lacquer constituents (I), between 0.05 and 3 parts by weight, preferably .
between 0.5 and 2 parts by weight, are from pure hardening constituents (II). In addition, a process for the manufacture of 15'

Y

lacquers with two constituents and their application as coatings on finish foils and continous edges
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(57) Zusammenfassung WiBrige, iibliche Additive und ggf. Pigmente enthaltende Zweikomponentenlacke zur ein-
schichtigen Beschichtung von Finish-Folien und Endloskanten, die dadurch gekennzeichnet sind, da8 die Lacke als Lack-
komponente (I) (A) 40 bis 85 Gew.-%, vorzugsweise 60 bis 85 Gew.-%, einer walrigen Dispersion eines selbstvernetzenden
Polyacrylatharzes, wobei dieses als die die Selbstvernetzung ermoglichenden Gruppen Saureamidderivatgruppen enthilt,
die der aligemeinen Strukturformel -CO-N(R!)-CH(R2)-OR3 entsprechen, wobei R! = H-Atom oder eine -CH(R2)-OR3-
Gruppierung, R? = H-Atom oder eine -COOR4-Gruppe, R3 = H-Atom oder ein 1 bis 10 C-Atome enthaltender Kohlen-
wasserstoffrest, bevorzugt Methyl-, Ethyl-, (is0)-Propyl- oder (iso)-Butylrest, R4 = Alkylrest mit | bis 5 C-Atomen, (B) §
bis 50 Gew.-%, vorzugsweise 7 bis 20 Gew.-%, eines in einem wifrigen Medium dispergierten oder geldsten Melaminhar-
zes, (C) 0 bis 40 Gew.-%. vorzugsweise 5 bis 20 Gew.-%, eines in einem wifrigen Medium dispergierten oder geldsten
Harnstoffharzes, (D) 5 bis 30 Gew.-%, vorzugsweise 6 bis 15 Gew.-%, einer Polyolkomponente sowie (E) 0,01 bis 5 Gew.-%,
vorzugsweise 0,1 bis 1,5 Gew.-% einer Aminkomponente enthalten, die Summe von (A) bis (E) 100 Gew.-% betrigt, die
Hirterkomponente (I1) aus einer wasserverdiinnbaren Sdure besteht und die Komponenten (1) und (11) vor der Applika-
tion in einem solchen Verhiltnis gemischt werden, daB auf 100 Gewichsteile der Lackkomponente (1) 0,05 bis 3 Gewichts-
teile, vorzugsweise 0,5 bis 2 Gewichtsteile, der reinen Harterkomponente (11) kommen. Die Erfindung betrifft weiterhin
¢in Verfahren zur Herstellung der Zweikomponentenlacke sowie deren Verwendung zur Beschichtung von Finish-Folien
und Endloskanten.

LEDIGLICH ZUR INFORMATION.

Code, die zur Identifizierung von PCT-Vertragsstaaten auf den Kopfbogen der Schriften, die internationale
Anmeldungen gemiss dem PCT verdffentlichen,
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8ASF Lacke + Farben Aktiengesellschaft, Munster

Aqueous two-component paints for one-coat coating of
high-resistant finishing sheeting and continuous edging,

The invention relates to aqueous two-component
paints containing customary additives and, if appropriate,
pigments, mainly for one-coat coating of high-resistant
finishing sheeting and continuous edging.

At the present time there is a great gap within
the field of surface materials between the Laminates em-
ployed for coating chipboard or other boards made from
cellulose fiber products and the finishing sheeting.

Impregnated paper which when pressed onto boards
represents a pretreatment in the sense of a priming coat
orlsicl frequently also displays a decorative effect
decorative sheeting), has been known to the furniture and
board industry for a Long time. The scarcity and in-
credsed c¢osts of genuine veneers has contributed to a
quite significant degree to the increase im utilization
of such a sheeting. ‘ After being pressed onto chipboard or
hardboard the sheeting must be painted, since otherwise
the surface effect is inadeguate.

In an effort to simplify production, an improved
version of impregnated paper, the finishing sheeting, has
been gaining more and more in importance. This is an
impregnated self-colored or printed paper sheeting which

may be provided with a coating of paint already by the
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sheeting manufacturer as a follow-up to impregnation.
The finishing sheeting and continuous edging (for
continuous coating of edges) thus obtained are supplied
in the form of rolls to the furniture and board industries
S where they are glued to the substrates, such as, for exam-

ple, chipboard or hardboard, under the influence of
pressure and heat. Surfaces are obtained in this manner
which usually do not require further painting, in other
words they can be further processed "straight from the

10 ﬁFess".

.?..E The paints used for painting the finishing sheet-
ﬂ:x‘ ing and continuous edging under discussion and the
u:?. coatings produced from the paints must do justice to
Eﬁ’:. stringent demands.
.
A 15 Thus no organic solvents and/or formaldehyde, or
only small amounts of these, should be evolved during the y

coating of the finishing sheeting and continuous edging

....‘.

seee and in further processing of the coated sheeting and |

SO 1
edging.

fctee 20 Furthermore, it is desirable that the printed but

PP ‘ i

tettte not yet pressed-on sheeting does not curt, Let alone coil.

B ATSAS It is of par'ticular importance that the paints .

- *

43"{5 used for coating the finishing sheeting and continuous

edging should achieve, after being heat-treated for less
25 than 60 seconds, usually 10 to 20 seconds, at 140 to
210%C, such a degree of curing that they survive the press
conditions used in the production of boards and furniture
components (for example 5 to 30 seconds at 150 to 180°%¢

and 5 to 20 kp/cmz; more sevefe press conditions up to
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180 seconds at 170 to 180°C and up to 30 kp/cm?) un-
impaired without showing blocking characteristics or
discoloration. The surfaces obtained in this manner
would be expected to possess an abrasion resistance as
high as possible and attain tﬁe resistance values re-
quired for group A of DIN 68861.

Group A of DIN 68861 specifies the following re-~

quirements for the surfaces under test:

Testing agent DA R
1 Acetic acid 16 h 0
2 Citric acid i6 h v}
3 Sodium carbonate 16 h 0
4 Ammonia water 16 h 0
S Ethyl alcohol 16 h 0
5 vihite, red and southern wines 16 0
7 Beer 16 h 0
8 Cola Yeverages 16 h 0
9 Instant coftfee 16 h 0
10 Black tea 16 h 0
11 B8lackcurrants 16 h Q0
12 Condensed milk 16 h 0
13 Water 16 h o
14 Gesoline 16 h 2
1S Zcetone 16 k 9
16 Sthyl buty! acetate 1§ b Q
1?7 Butter 16 h 0
18 Olive oil 16 h 0
19 ﬁusttrd 16 h 9
20 Kitchen salt - 15 8 g
21 Onion 16 K 0
22 Lipstitk 16 h 0.
23 dDisintectants 16 b 0
24 Btack ballpen ink 16 o 0:
25 Rubber stamp ink 16 & o
26 Cleansing agents 16 h 0
27 Cleaﬁsing sotution SR 0

DA = cduration of action by the testimg agent

-
]

results
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Description of results

From a comparative observation of the tested and
untested areas, the result of the test is to be given in
the form of the following rating scale:

0 no visible changes

1 barely detectable changes in gloss or color

2 slight changes in gloss or color; the structure of
the test area is unaltered

3 heavy marking detectable, but the structure of the
test area remains largely unimpaired

4 heavy marking detectable; the structure of the test
area is altered

S test area severely altered or broken down.

A test which is carried out especially in order
to test whether the special requirements of the
Scandinavian or American markets are complied with, is
the so-called swelling test or water test. This test is
carried out in such a way that a water column of about i
100 cm3 is allowed to act for 24 hours on the painted
surface without any swelling being detectable. No
marking should likewise remain by the actieon of instant
coffee and mustard over 24 hours.

The requirements for Low solvent emission referred
to earlier can only be met by aqueous systems.

In order to produce surfaces exhibiting high

abrasion resistance and attaining the resistance values

Sty M

required for group A of DIN 68861, paints have been

hitherto employed which contain as prin¢cipal binder either %
melamine and/or urea resins or polyacryldtes. %
i
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Paints based on melamine and/or urea resiﬁs pos-
sess the shortcoming of being readily swelled by water
and aqueous solutions; they also evolve during or after
processing relatively high amounts of formaldehyde, and
the sheeting coated by these paints has a marked tendency
to curling and coiling.

Polyacrylate-based paints, known hitherto, possess
poaor abrasion resistance and poor resistance to solvents
(in particular to acetone).

Known aqueous paint systems consisting of combi-
nations of melamine and/or urea resins with polyacrylates
have either a Low solids content, an excessive emission
of formaldehyde (greater than 0.1 ppm) or inadequate sur-
face resistance to mechanical or chemical attack.

The present invention has the object of making
available novel aqueous paints which are either low in,
or free from, solvents, aad low in formaldehyde, mainly
for one-coat coating of high-resistant finishing sheeting
and continuous edging. Paints lLow in formaldehyde are
to be understood to be those which, after being applied
to a sheeting or edging and after being glued to chip-
board, meet emissior class € 1, i.e. they evolve 0.1 ppm
or Less of formaldehyde. The preparation of the test
specimen and the measuring procedure aré described in
DIN S2 368. The novel paints should achieve, aftér being
heat-treated at 140 to 210°C for not more than 60 seconds,
usually 10 to 20 seconds, such a degree of curing that
they survive the press conditions used in the production

of boards and furniture components - in particular the

-
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more severe press conditions used increasingly - unim-
paired without showing blocking characteristics or
discoloration. The surfaces obtained in this manner
should possess an abrasion resistance as high as possible.
The resistance valves required for group A of DIN 68 861
should be attained and as far as possible the swelling
test described above, should also be met.

The novel paints should further evolve as Little
formaldehyde as possible both during the coating of the
sheeting and continuous edging and during further proces-
sing of the coated sheeting and continuous edging.

Finally, the novel paints should not cause, after
being applied, the sheeting to curl, let alone coil.

"Thermosetting Acrylic Emulsion" (Talak, Pontis,
Paint & Resin 1983, Vol. 53, No. 6, 34 ff.) (1) describes
unpigmented one-component co;ting compositions which con-
sist essentially of aqueous emulsions of polyacrylates
containing carboxyl, hydroxyl or methylolamide groups, of
hexamethoxymethylmelamine, ammonium p-toluenesul fonate as
the blocked curing catalyst and butyl cellusolve [sicl.

The aqueous coating compositions described in (1)
are said to be suitable for a whole range of applications
including coating of paper. Attempts to use the coating
compositions described in (1) for coating finishing
sheeting and continuous edging under the conditions
described above, produced only unsatisfactory results.

Pressing of sheeting coated with the paints des-
cribed in (1) lLed to surfaces which produced very poor

results in tests in particular with red wine, instant

<W,)r,_4'€; -
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coffee and black tea (compare also findings relating to
group A of DIN 68861).

DE-0S 2,135,072 recommends a process for producing
high-gloss decorative paper surfaces, wherein a decorative
rad paper is saturated or coated with a filler-free mix-
ture of a thermoplastic and a self-crosslinking aqueous
acrylate-based dispersion which may also contain a water-
soluble melamine-formaldehyde or urea-formatdehyde resin,
subsequenttly dried and calendered with a roll polished to
high gloss at a temperature between 120 and 180°cC.

Attempts to employ the coating compositions dis-
closed in DE-0S 2,135,072 for coating of finishing sheet-~
ing and continuous edging under the above conditions,
produced only unsatisfactory results: the resultant sur-
faces possess poor abrasion characteristics and adhere
during pressing to the plate of the press or the mylar
belt.

The object forming the basis of the present inven-
tion could be surprisingly achieved by preparing two-
component paints of the type mentioned at the outset,
which contain as paint component (1)

A) 40 to B8SX by weight, preferably 60 to 85X by
weight, of an aqueous dispersion of a self-
crosslinking polyacrylate resin which contains as
the groups capable of bringing about the self-
crosslinking acid amide derivative groups corres-
pornding to the general structural formula

-CO-N(R1)-CH(R2)-OR3, wherein

R! = a hydrogen atom or a —CH(RZ)—0R3 group,

i sip iy o P
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R2 = a hydrogen atom or a —c00R4 group,

R3 = a hydrogen atom or a3 hydrocarbon radical
of 1 to 10 carbon atoms, preferably the methyl,
ethyl, (iso)propyl or (iso)butyl radical,

R4 = an alkyl radical of 1 to 5 carbon atoms;

B) 5 to 50X by weight, preferably 7 to 20% by weight,
of a melamine resin dispersed or dissolved in an
aqueous medium;
€C) 0 to 40% by weight, preferably S to 20% by weight,
of a urea resin dispersed or dissolved in an
aqueous medium;
D) 5 to 30X by weight, preferably 6 to 15X by weight,
of a polyol component; and
£€) 0.01 to SX by weight, preferabtly 0.1 to 1.5% by
weight, of an amine component,
A) to E) adding up to 100X by weight;
the curing ¢component (Il) consists of a water-dilutable
acid and the components (l) and (II) are mixed prior to
application in a ratio of 0.05 to 3 parts by weight, pre-
ferably 0.5 to 2 parts by weight, of the pure curing
component (II) to 100 parts by weight of the paint com-
ponent (1). ¢

The coreactants A), B), C) and D) are mixed in a
ratio of 0.1 to 0.7, preferably 0.2 to 0.5 parts by weight

of the melamine resin (8), 0 to 0.7, preferably 0.01 to

3
0.4 parts by weight of the urea resin (C) and 0.01 to 0.7, 2
preferably 0.01 to 0.4 parts by weight of the polyol com- }
ponent (D) to 1 part by weight of the self-crosslinking y
polyacrylate resin (A), based on the solids content. {
f
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Suitable water-dilutable acids are phosphoric
acid, maleic acid, hydrochloric acid, p-totuenesulfonic
acid and its derivatives as well as naphthalenesulfonic
acid and its derivatives. p-Toluenesulfonic acid, for
example in the form of a 50X aqueous solution, is
preferred.

An aqueous paint is to be understood to be a paint
which has at Least 95% by weight, preferably 98 to 100%
by weight, of water based on the total of all tiquid dilu-
ents, as the Liquid diluent. The paint may also addition-
ally contain organic solvents, such as, for example,
heterocyclic or aliphatic hydrocarbons, monohydric or
polyhydric alcohols, ethers, esters and ketones, such as,
for example, N-methylpycrolidone, butanol, isopropanol,
ethanol, ethyl glycel dand butyl glycol as well as their
acetates, butyl diglycol, ethylere glycol dibutyl ether,
ethylene glycol diethyl ether, diethylene glycol dimethyl
ether, cyclohexanone, methyl ethyl ketone, acetone, iso-
phorone, propylene glyéol or mixtures thereof.

Examples of conventional additives which the
components of the paints according to the invention may
contain, are: matting agents (silicic acid derivatives,
waxes ...), flowout and wetting agents (sodium

polyacrylates ...), emulsifiers (ethoxylated alkylphenolis,
ethox&tated fatty acid§ ...), antifoams, plasticizers
(ethoxylated glycerol ...), waxes, thixotropy agents
(polyacrylates, polyurethanes, cellulose derivatives ...)
and film-formers (phosphoric acid esters, glycols ...).

The paints according to the invention are two-
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cemponent systems, comprising the paint component (1) and
the curing component (II). Separately the two components
have a shelf Life of more chan 6 monihs.

The pH and the proportions of coreactants in the

5 mix have a crucial influence on the shelf Life of the
component (I). The pH should be above 7.

The twd components (1) and (Il) are mixed prior
to application, the pot Life of the resultant mix at room

temperature depending critically on the pH and the propor-

10 tions of the coreactants.
ceonat The manner of operation by the sheeting manufac-
;.h: turers requires the pot lives of mixes consisting of the
seee
":F" components (I) and (Il) te be longer than 24 hours.
Eﬁ'} Good cpating results and adequate pot lives (these
°:"'§ 195 being understood to be pot Lives at room temperature from
1 gay to several weeks) can be attained wheén the indi-
vidual components are réacted in a ratio of 0.1 to Q.7,
‘fﬂf° preferably 0.2 to 0.5 parts by weight of the melamine
“ty resin (8), 0 to 0.7, preferably 0 to 0.4 parts by weight

evenes 20 of the urea resin (C) and 0.01 to 0.7, preferably 0.81 to

gz | |1 |

0.4 parts by weight of the polyol caomponent (D) t6 1 part
by weight of 2he sel'f-crosslinking polyacrylate resin (A).
As soon as the mix of the paint component (1) and
the curing component (II1) has been applied and brought
25 to & temperature from 140 tc¢ 2109¢C, it achiwves within 10
to 55 seconds, usually withii 10 to 20 seconds, and with~
out bubble formation, such 3 degree of curing that the
resultant paint surfaces survive further processing

jtages - in particular the more severe press conditions
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used increasingly - unimpaired without showing blocking
characteristics or discoloration.

It is an advantage of the paint systems according
to the invention that they produce surfaces with satis-
factory properties even when the more severe press con-
ditons have been used.

The surfaces produced by the paint systems accor-
ding to the invention thus exhibit in particular high
abrasion resistance values, good solvent resistance (par-
ticularly good resistance values to acetone) and very low
formatldehyde emission values (less than 0.1 ppm in accor-
dance with DIN 52 368; this corresponds to <3.9S mg/hmz).

In addition, the coatings produced by the paints
according to the invention meet almost all the require-
ments specified in Group A of DIN 68861 referred to
above. It should be particularly stressed that surfaces 4
produced by the paints according to the invention are
absolutely free from any swelling phenomena and exhibit
particularly good resistance to instant coffee and mus-
tard. The paints according to the invention thus coemply

with the requirements of the Scandinavian and American

s

markets in particular.
The paint component (I) contains 0.01 to SX by
weight, preferably 0.1 to 1.5% by weight, of an amine

component. The amine addition not only ensures the shelf
Life of melamine resins in conjunction with the self-
crosslinking polyacrylates, but also neutralizes some of
the water-dilutable acid added as catalytic component

(11). This allows the Length of the pot Life of the
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products and curing to be regulated.

Ammonia, triethylamine, dimethyl~- or
diethylaminoethanol, 2-amino-2-methylpropanol, 2-dimethyl-
amino-2-methylpropanol, 2-amino-2-ethyl~1,3-propanediol
or 2-amino-2-hydroxymethyl-1,3-propanediol can be used as
the amine component (E).

Surprisingly, it is possible to obtain surfaces
with particularly good resistance values which are par-
ticularly resistant to yellowing, when 2-amino-2-ethyl~-
1,3-propanediol and/or 2-amino-2-methylpropanol are used
as the amine component.

Aqueous dispersions of self-crosstinking polyacry-
Late resins used as self-crosslinking, aqueous polyacry-
Late dispersions (A) contains [sic] as the groups making

self-crosslinking possible acid 2mide derivative groups
1

corresponding to the general structural formula -CO-N(R ')~

CH(RZJ-ORs, wherein

RT = a hydrogen atom or 2a —CH(RZ)-OR3 group,

R2 = a hydraogen atom or a —COGR‘ group,

R3 = a hydrogen atom or a hydrocarbon radical of 1 to
10 carbon atoms, preferably the methyl, ethyl, (iso)-
propyl or (isoYbutyt radicatl,

R‘ = an alkyl radical of 1 to 5 carbon atoms.

The -CO-N(R’)-CH(RZ)--O'R3 groups can be introduced
into the polyacrylate molecule either via a monomer which
is subsequently polymerized or via a reaction analogous
to polymerization. -COWN(R1)-CH(R2$-OR3 groups in which
3

RY and g2 denote hydrogen atoms and R® a hydrogen atom

of an alkyl radical of 1 to & carbon atoms, preferably

£ .
Jr—.

jf%@
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methyl, ethyl, (isolpropyl or (iso)butyl, are preferred.

In addition to the acid amide derivative groups
described above, the self-crosslinking polyacrylate resinsg
may also contain carboxyl groups. However, the carboxyl
group content of the self-crosslinking polyacrylate
resin must not be so high that the polyacrylate resin
dissolves when neutralized by the amine component.

A person skilled in the art can establish with
the aid of a few orientation experiments what carboxyl
group content to chocse in each case for his particular
problem area.

The polyacrylate resin to be used according to
the invention can also contain, in addition to the acid
amide derivatives and carboxyl groups, further functional
groups, such as, for example, hydroxyl groups or free
amide groups.

The aqueous dispersions to be used according to
the invention can be prepared by generally known methods
by copolymerization of (meth)acrylates, preferably methyl,
ethyl, propyl or butyt (meth)acrytates, of the correspond-
ing (meth)acrylic acid amide derivatives and, if desired,
of monomers carrying a corresponding amount of carboxyl
groups and containing a polymerizable double bond, for
example fumaric or maleic acid, preferably (meth)acrylic
acid, with the possibility of small amounts of further
monomers$, such as, for example, vinyl acetate, hydroxy-
alkyl (meth)acrylates, styrene, (meth)acrylic acid
amides et¢. béing used at the same time.

Dispersions that are preferably used, have the
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fotlowing characteristics:

- Solids: 40 to 60X by weight, preferably 40 to 50% by
weight, based on the total weight of the aqueous
polyacrylate dispersion.

- Mean particle diameter: 0.1 to 0.5 um, preferably 0.1
to 0.3 um.

- Minimum film-forming temperature (MFT): 0 to 70°C, pre-
ferably between 20 and 60°¢.

- Viscosity: 200 to 5,000 mPas, preferably 200 to
1,000 mPas and

- pH: 2 to 10, preferably greater than 7.

The water-dilutable melamine resins (B8) are gener-
ally known, usually etherified melamine-formaldehyde
reaction products. Water dilutability of the melamine
resins depends on, besides the degree of condensation
which should be as Low as possible, the etherification
components, only the lowest members of the alkanol series
giving rise to water-soluble condensates. Most important
are the hexamethoxymethylmelamine fesins. The use of
solubilizers allows even melamine resins etherified with
butanol to be dispersed in the agueous phase.

Examples of ‘melamine resins to be used according
td the invention are the non-plasticized hexamethoxy-
methylmelamine resins available commercially under the
brand names Cymel 300, 301, 303, Luwipal 068, 066,

Beetle BE 3745 or Maprenal MF 900, 904 and 910.

The urea resins are the generally known vater-

ditutable urea-formaldehyde reaction products.

Examples of urea resins to be used according to
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the invention are the plasticized or non-plasticized urea-~
formaldehyde reaction products commercially available
under the brand names Dynomin UM 15, Resamin VHW 3525 or
Plastopal.

Examples of the polyol component (D) are trihydric
and higher-hydric alcohols, such as, for example, tri-
methylolpropane, ditrimethylolpropane, pentaerythritol,
dipentaerythritol, trimethylolethane, glycerol, trietha-
nolamine, mixed polymers obtained from polyethylene oxide
and polypropylene oxide up to a molecular weight of 7,000,
which must be water dilutable, ethoxylated and/or pro-
posylated derivatives of trimethylolpropane and others,
trishydroxyethylisocyanurate as well as hydroxyl groups-
containing polyesters, consisting of Low-molecular con-
densation products of adipic acid, maleic acid, phthalic
acid and isophthalic acid with diethylene glycol, triethy- §
lene glycol, trimethylolpropane, butanediol, pentanediol
and others. ol

Particularly good results are achieved when tri-
hydric polyols are used. The use of diols gives rise to

coatings with tess satisfactory properties.

P

The paint systems according to the invention are
also suitable for painting of wood substrates, such as,
for example, hardboard, chipboard and wood materials. 1In y
many cases it may be advantageous to apply first a coat ;
of primer. 1f particularty absorbent substrates are to g é
be coated, & separate primer, for example a dispersion

primer, should be applied first or two coats of the same

paint should be applied.

— e
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The invention further relates to 3 process for

gne-ceat coating of finishing sheeting and continuous

edging, wherein the finishing sheeting and continuous

edging are coated with an agueous two-component paint

S containing customary additives and, if appropriate, pug-

ments and wherein the wet film is subsequently cured for
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D)

10 to 60, preferably 10 to 20 seconds at 140 to 210%,
in which the two-component paint contains as paint

companent (1)

40 to 85X by weight, preferably 60 to 85% by
weight, of an aqueous dispersion of a self-
crosslinking polyaérylate resin which contains as
the groups capable of bringing about the sel f-
crosslinking acid amide derivative groups corres-

ponding to the general structural formula

~c0-NC(R 1Y -cH(RZ)-0R>, wherein

R1 = a hydrogen atom or a -CH(Rz’)—OR3 group,

RS = a hydrogen atom or a -cooRr* group,

R3 = a hydrogen atom of a hydrocarbon radical of
1 to 10 carbon atoms, preferably the methyl,
ethyl, (iso)propyl or (iso)butyl radicat,

R‘ = an alkyl radical of 1 to 5 carbon atoms;

S to S0% by weight, preferably 7 to 20X by weight,
of a melamine resin dispersed or dissolved in an
aqueous medium;

0 to 40% by weight, preferably 5 to 20X by weight,
of a urea resin dispersed or dissolved in an
aqueous medium}

S to 30X by weight, preférably 6 to 15% by
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weight, of a polyol component; and
E) 0.01 to 5% by weight, preferably 0.1 to 1.5% by
weight, of an amine component
A) to E) adding up to 100% by weight;
the curing component (I1I) consists of a water-dilutable
acid and the components (1) and (II) are mixed prior to
application in a ratio of 0.05 to 3 parts by weight, pre-
ferably 0.5 to 2 parts by weight, of the pure curing com-
ponent (II) to 100 parts by weight of the paint component (I).

For the description of the components A) to E) to be
used according to the invention and of the preferred embodi-
ments, reference is made to the preceding discussion.

The coreactants are mixed in a ratio of 0.1 to
0.7, preferably 0.2 to 0.5 parts by weight of the melamine
resin (8), 0 to 0.7, preferably 0.01 to 0.4 parts by
weight of urea resin (C) and 0.01 to 0.7, preferably 0.01
to 0.4 parts by weight of tha polyol component to 1 part
by weight of the self-crosslinking polyacrylate resin (A)
calculated as solids on solids.

The finishing sheeting and continuous edging are
painted using machinery specially developed for this pur-
pose. Screen rollers or wire coaters are available as
the equipment for paint application and paint quantity
control. For a wet film thickness of 10 to 80 um, the
amount of paint applied is usually between S and 50 glmz.
Channel dryers with heated air, so-=called convectors or

IR radiators, or combinations of the two or hot rollers

(calenders) 4dre usually employed for drying the paint.

After dfying, the continuous length of the paper is coiled
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into a roll and is in this format delivered to th;
furniture industry.

The paint component (1), described in the fore-
going, may be also pigmented, in which case either the
various pigments are ground together with the binder or
the component (I) is used as a paint component to be added
to an aqueous pigment paste. Titanium dioxide is prefer-~
ably used as the pigment.

It is much more difficult to produce surfaces
which exhibit high abrasion resistance as low as possible
metal abrasion, and attain the resistance values specified
in group A of DIN 68861 and exhibit no swelling phenomena
pigmented systems than unpigmented systems.

Thus, for example, the surface properties -
especially metal abrasion properties - of coatings pro-
duced, for example, from water~dilutable paints containing
acid-curing melamine and/or urea resins as binders, become
more and more impaired as the pigment content, i.e. the ;
covering power, increases. Coatings of this type posses-
sing high covering power therefore exhibit good surface

properties only when coated with a coat of pirotective

S

clear paint. The application of a second protective coat
of clear paint, however, causes disadvantages in that an
additional operation is necessary in the production of
finishing sheeting and continuous edging and, in compari-
son with the one-coat process, the sheeting manufacturer
has to purchase much lLarger and hence more expensive -

stocks of paint.

T,

In addition, paints based on acid-curing melamine
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and/or urea resins suffer the disadvantage that they
evolve comparatively large amounts of formaldehyde during
and after processing.

The pigment content varies a good deal depending
on the desired covering power and the pigﬁent, and can be
between 0.1 to 50X by weight, preferahly between 5 and
40X by weight, based on the total weight of the paint com-
ponent (I) a pigment content between 7 and 30% by weight
being particularly preferred.

The average person skilled in the art can identify
the optimum pigment content for each case with the aid of
simple routine experiments.

The pigments useéd can be all inorganic and organic
pigments which are both water-wettable and do not subli-
mate at the temperatures employed and which do not alter
in color under the process and pH conditions used.

Examples of suitable pigments are titanium dioxide
of the rutile type, yellow, red and black iron oxides,
carbon black and phthalocyanins, titanium dioxide being
the preferred pigment.

A particularly great advantage of the paint sys-
tems according to tHe invention lLies in the fact that
they can be pigmented with an amount of pigment necessary
to achieve high covering power and produce surfaces with
such excellent properties even when the more severe‘press

conditions have been employed, that the application of a
protective clear paint becomes unnecessary.

Thus the surfaces produced with the paint systems

according to the invention possess metal abrasion proper=~
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ties and abrasion resistance values that can othe;vise be
achieved only with two-coat applied systems (pigmented
base paint, protective clear paint). The metal abrasion
properties can be readily evaluated with the aid of a so-
called ring test. In this test a ring made from, for ex-
ampte, pltatinum, is moved several times across the sur-
face under test. If a mark is left behind which cannot
be readily removed by gentle wiping with a cloth, the
surface has poor metal abrasion properties.

The paint systems according to the invention pro-
duce surfaces with good metal abrasion properties and
abrasion resistance values.

Sheeting and furniture manufacturers are endeavéur-
ing to use finishing sheeting with better surface
qualities, preferred in the kitchen furniture industry,
in place of the previously used Laminates. The taminates
suffer from the disadvantage of plastics-like surface and
of dirtying by fingerprints. Furthermore, Laminates
cannot be processed from the roll.

The sheeting paints according to the invention
place the sheeting and furniture manufacturers in a posi-
tion of manufacturing high-resistant finishing sheeting
and use it in the desired furniture ranges.

Thanks to the paints according to the invention,
formaldehyde emission during the application and drying
is Limited. Evolution of formaldehyde from a sheeting
glued to an E1 chipboard should not be worse than that
required by emission class E1 (< 0.1 ppm). The simul-

taneous use of polyols makes available sheeting paints

i R e
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that are Low in condensation resins.

The mix ratios usually recommended for combi-
nations of dispersions with, for example, melamine
resins are from 90 : 1 to 70 : 30, calculated as solids
on solids. By a proportionate addition of polyols the
paint solids increase and the proportion of condensation
resins which determines formaldehyde emission decreases.

The proportions of solids in the paints according
to the invention lie between 50 and 60X, as can be also
seen from the examples below. The requirements of group
A of DIN 68 861 and the usually more stringent require-
ments of the American and Scandinavian markets are met at
the same time.

The invention is illustrated in greater detail by
the application examples below:

Examples for the component (I)

ALL the amounts stated refer to 100 parts of the
component ().
(1) - 1

38.5X by weight of a self-crosslinking acrylate
dispersion containing methylolamide groups with 3 solids
content of 40X by weéight, a mean particle diameter of
0.1 um, a pH greater than 7 and a viscosity below
1,000 mPas are mixed with 37X by weight of 2 self-
crosslinking acrylate dispersion containing methypolamide
groups with a solids content of 50% by weight, a mean
particle size diameter of 0.2 um, a viscosity of below
500 mPas and a pH of 2-4. To this mixture there are added

5 by weight of a 35X polyethylene wax dispersion, 1X by

bl
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weight of silicon dioxide as matting agent, 0.8% by weight
of a mineral oil-containing antifoam, 1.2%X by weight of a
film-former based on a phosphoric acid ester derivative
in combination with propanediol, 16.5% by weight of a
hexamethoxymethylmelamine resin and 11X by weight of
dimethylethanolamine.
(1) - 2

0.5% by weight of a thixotropy agent based on a
polyacrylate, 4X by weight of a 35X polyethylene wax dis-
persion, 1% by weight of silicon dioxide as matting agent,
1.2% by weight of film-former based on a phosphoric acid
derivative in combination with propanediol, 0.6X by weight
of a mineral oil-containing antifoam, 83.7% by weight of
a self-crosslinking acrylate dispersion containing methy-
lolamide groups with a solids content of 40X by weight,
a mean particle diameter of 0.1 um, a pH greater than 7
and a viscosity betow 1,000 mPas, and 0.5X by weight of
aminomethyl-1,3-propanediol are added to 8.5% by weight
of a hexamethoxymethylmelamine resin with stirring.
(1) - 3

0.5% by weight of a thixotropy agent, 4X by weight
of a wax dispersion, 1% by weight of a matting agent, 1.2%
by weight of a film-former, 10X by weight of an ethoxy-
lated and propoxylated derivative of trimethylolpropane,
0.6% by weight of an antifoam, 73.8% by weight of a self-
crosslinking acrylate dispersion, 0.5% by weight of amino-
methylpropanol and 0.4% by weight of a polysiloxane
derivative are added to 8% by weight of a hexamethoxy-

methylmelamine resin with stirring, as described in (1) - 2.

O
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(1) - &

7.3% by weight of a hexamethoxymethylmetamine
resin are mixed with 1X by weight of a matting agent, 1.2%
by weight of a film-former, 18X by weight of trimethylol-
propane, 0.5% by weight of a thixotropy agent, 4% by
weight of a wax dispersion, 0.6% by weight of an antifoanm
solution, 66.5% by weight of a self-crosstinking acrylate
dispersion as described under (1) - 2, 0.5% by weight of
aminomethyl-propanol and 0.4X by weight of a water-dilut-
abte polysiloxane.
(1) - 5

This mix is carried out as described under (1) - &,
except that 9% by weight of trimethylolpropane are replaced
by 9X by weight of a plasticized urea resin.
(1) - 6

6.5% by weight of a hexamethoxymethylmelamine
resin are mixed with 0.5X by weight of a polyacrylate
thickener, 3.3% by weight of a polyethylene wax disper-
sion, 1X by weight of silicon dioxide as matting agent,
1X by weight of a film-former based on phosphoric acid
ester and 1,3-propanediol, 8.3X by weight of trimethylol-
propane, 16.5% by wéight of a urea resin, 0.6% by weight
of a mineral oil-containing antifoam, 61.5% by weight of
a setlf-crosslinking acrytate dispersion as described under
(I) -~ 2, 0.5% by weight of dimethylethanotamine and 0.3X%

by weight of a polysiloxane.

(1) -7

78.1% by weight of a self-crosslinking acrylate

dispersion containing methylolamide groups with a solids
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conteat af 40X by weight, a mean particle diameter of
0.1 um, a pH greater than 7 and a viscosity below 1,000
mPas are mixed with 0.25% by weight of an acrylate
thickener, 13.5% by weight of a water-ditutable or emut-
sifiable hexamethoxymethylmelamine resin,‘é.éz by weight
of an aqueous polyethylene wax dispersion, 1X by weight of
a matting agent, 1.2X by weight of a3 fitm-former, 0.6% by
weight of an antifoam and 0.5% by weight of aminomethyl-
propanol with stirring.
(1) - 8

12X by weight of a hexamethoxymethylmelamine resin
are mixed with 0.25% by weight of an acrylate thickener,
4.5% by weight of a polyethylene wax dispersion, 1X by
weight of a matting ageant, 1.2X by weight of a filmformer,
9% by weight of an ethoxylated or propoxylated trimethylol~-
propane derivative, 0.6% by weight of an anti-foam, 70.4%
by weight of an acrylate dispersion as described under (I)
-7, 0.5X by weight of aminomethylpropanol and 0.4X by

weight of a polysiloxane derivative with stirring.

(1) - 9

11X by weight of a hexamethoxymethylmelamine resin
are mixed with 64X Yy weight of an acrylate dispersion as
described under (1) - 7, the customary additives, 9% by
veight of a plasticized urea resin and 8% by weight of
trimethylolpropane with stir¢ing.
(I) - 10

10X by weight of a hexamethoaxymethylmelamine resin
are mixed with 59% by weight of a self-crosslinking dis-

persion, 16% by weight of a plasticized urea resin, 7X by
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weight of trimethylolpropane and the additives described
above with stirring.

The component (II) consists of an aqueous solution
of an acid. 50X by weight of PTS pre-diluted with 50% by
weight of water are preferred. (PTS = p-toluenesulfonic
acid).

The table below lists a few data retating to the

paints according to the invention.
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Table

(L)-1 (1)-2 (1)-3 (13-4 (1)-5 (-6 (1y-7 (1)-8 (1)-9 (I)-10
Viscosity of mix (DIN &) 80 sec. 84 sec. 32 sec. 26 sec. 35 sec. 22 sec. 7?5 sec. 32 sec. 25 sec. 22 sec.
pH (1) 9.6 9.1 9.1 9.3 9.0 8.3 9.2 8.9 8.9 8.7
Amount of companent (11)4 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2%
pH (1) + (I11) - A 6.1 6.4 - - - 5.7 5.1 4.9 5.9
Pot life (days) >90 >15 >15 >5 >5 >30 >17 >17 >17 >17
Abrasion resistancexxs 2 0-1 1 0-1 0n=-1 1-2 0 0 0 0-1
Cotfee test (24 hours)sas 1-2 1 0 0-1 1 0-1 1 0 0-1
Mustard test (24 hours)a=xs 1-2 ] 0-1 1 0-1 1 1 1 0-1 1
water column (24 hours)aas 2 1 0-1 2 1-2 0 0-1 0 1
Solds 50.4 42.0 47.5 51.9 51.9 55.9 44,7 49.2 53.6 56.6
Formaldehyde emissionax
in accordance with
DIN 52 368 (mg/h m2) 1.8 1.8 1.5 1.3 0.6 2.2 2.0 1.8 1.5 0.6

4 Solid PTS to 100% by weight of the component (1)

»* £ 1 chipboard, urea adhesive, weight of paper 100 g/mz, amount of

ait ()

5

very good

cefective

paint applied 30 pm wet

4.-92 -
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. An adqueous, two-component paint containing paint
additives for one-coat coating of finishing sheeting and
continuous edging, the paint containing a paint
component (I) containing:

A) 40 to 85% by weight of an agueous dispersion of a
self-crosslinking polyacrylate resin which
contains acid amide derivative groups
corresponding to the general structural formula
~co-N(Rl)-CH(R?)-OR3, wherein
Rl = a hydrogen atom or a —~CH(R?)~0R3 group,

R2

R3 = a hydregen atom or a hydrocarbon radical of

a hydrogen atom or a -COOR? group,

1 to 10 carbon atoms,

4 an alkyl radical of 1 to 5 carbon atoms;

R

B) 5 to 50% by weight of a melamine resin dispersed

or dissolved in an agqueous medium;

C) 0 to 40% by weight of a urea resin dispersed or

dissolved in an aqueous medium;
D) 5 to 30% by weight of a polyol component; and
E) 0.01 to 5% by weight of an amine component,
A) to E) adding up to 100% by weight;

and a curing component (II) consisting of a
water-dilutable acid; and the components (I) and (II)

. s e -~ i @t K etiadl . A - ea hrec. T Mo 2
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are mixed prior to application in a ratio of 0.05 to 3
parts by weight of the pure curing component (II) to 100
parts by weight of the paint component (I).

2. The agqueous, two-component paint according to
claim 1, further containing pigments.

3. The agqueous, two-component paint according to
claim 1 or claim 2, wherein A) is 60 to 85% by weight of
the aqueous dispersion of the self-crosslinking
polyacrylate resin.

4. The aqueous, two—component paint according to any
one of the preceding claims, wherein R3 , 1s a methyl,

ethyl, (iso)propyl or (iso)butyl radical.

3. The agueous, two-component paint according to any
one of the preceding claims, wherein B) is 7 to 20% by
weight of a melamine resin dispersed or dissolved in an
aqueous medium.

6. The aqueous, two-component paint according to any
one of the preceding ¢laims, wherein C) is 5 to 20% by
weight of a urea resin dispersed or dissolved in an
aqueous medium.

7. The aqueous, two-component paint according to any
one of the preceding claims, wherein D) is 6 to 15% by
weight of a polyol component.

8. The aqueous, two-component paint according to any
one of the preceding c¢laims, wherein E) is 0.1 to 1.5%
by weight of an amine component.
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9. The aqueous, two-component paint according to any
one of the preceding claims, wherein the components (I)
and {II) are mixed prior to application in a ratio of
0.5 to 2 parts by weights of the pure curing component
(IT) to 100 parts by way of the paint component (I}.

10. The aqueous, two-component paint according to any
one of the preceding claims, wherein
2-amino-2-ethyl-1,3-propanediol and/or
2-amino-2-methylpropanol are used as the amine component
(E).

11. The aqueous, two-component paint according to any
one of the preceding claims, wherein trihydric polyols
are used as the polyol componrent (D).

12. The agueous, two-component paint, according to
any one of the preceding claims, wherein

p—toluenesulfonic acid is used as water-dilutable acid.

13 A process for one-coat coating of finishing
sheeting and continuous edging, wherein the finishing
sheeting and continuous edging are coated with an
aqueous two-component paint containing paint additives,
and wherein the wet film formed is subsequently cured
fer 10 to 60 seconds at 140 to 210°C, wherein the paint
contains a paint component (I) containing:

A) 40 to 85% by weight of an aqueous dispersion of a
self-crosslinking polyacrylate resin which
contains acid amide derivative groups
corresponding to the general structural formula
~CO-N(R! )-CH(R?)-OR3, wherein
Rl = a hydrogen atom or a ~CH(R?)-OR3 group,

R2 = a hydrogen atom or a —COOR4 group,
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rR3

a hydrogen atom or a hydrocarbon radical
of 1 to 10 carbon atoms,
ré

B) 5 to 50% by weight of a melamine resin dispersed

an alkyl radical of 1 to 5 carbon atoms;

or dissolved in an aqueous medium;

c) 0 to 40% by weight of a urea resin dispersed or

dissolved in an agqueous medium;
D) 5 to 30% by weight of a polyol component; and
E) 0.01 to 5% by weight of an amine component,
A) to E) adding up to 100% by weight;
and a curing component (II) consisting of a
water-dilutable acid, and the components (I) and (II)
are mixed prior to application in a ratio of 0.05 to 3
parts by weight of the pure curing component (II) to 100
parts by weight of the paint component (I).

14. The process according to claim 13, wherein the

aqueous two-component paint further contains pigments.

15. The process according to claim 13 or claim 14,
wherein after the finishing sheeting and continuous
edging are coated with the aqueous two-component paint,
the wet film formed is subsequently cured for 10 to 20
seconds at 140 to 210°C.

le6. The process according to any one of claim 13 to
15, wherein A) is 60 to 85% by weight of the aqueous
dispersion of the self-crosslinking polyacrylate resin.

17. The process according to any one of claims 13 to
16, wherein R3 is a methyl, ethyl, (iso)propyl or
(iso)butyl radical.
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18. The process according to any one of claims 13 to
17, wherein B) is 7 to 20% by weight of a melamine
resin dispersed or dissolved in an aqueous medium.
19. The process according to any one of claims 13 to
18, wherein C) is 5 to 20% by weight of a urea resin
dispersed or dissolved in an agqueous medium.
20. The process according to any one of claims 13 to
19, wherein D) is 6 to 15% by weight of a polyol
component.
21. The process according to any one of claims 13 to
20, wherein E) is 0.1 to 1.5% by weight of an amine
component.
OQ..‘:
L 4 [ )
. % 22. The process according to any one of claims 13 to
200
cens 21, wherein the components (I) and (II) are mixed prior
et to application in a ratio of 0.5 to 2 parts by weight of
HAES the pure curing component (II) to 100 parts by weight of ,
seeees the paint component (I).
23. The process according to any one of claims 13 to
22, wherein 2-amino-2-ethyl-=1,3-propanediol and/or ’
‘o0
Y eeoe’ 2-amino-2-methylpropanol are used as the amine component
it (E).
seeces 24 . The process according to any one of claims 13 to
c:n'i 23, wherein trihydric polyols are used as the polyol
component (D).
LXK X ]
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25. The process accarding to any one of claims 13 to
24, wherein p-toluenesulfonic acid is used as
water—-dilutable acid.

DATED THIS 13th DAY OF NOVEMBER 1990

BASF LACKE & FARBEN AG
By Its Patent Attorneys:

GRIFFITH HACK & CO.
Fellows Institute of Patent
Attorneys of Australia.
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