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1. Process for the preparation of water-dilutable coating binders based on
acrylate copolymers, which are obtained by reacting a polycarboxy component with a
polyhydroxy component followed by at least partial neutralisation of the carboxyl groups,
characterised in that

(A) from 15 to 40wt%, based on solids content, of an acrylate copolymer as
polycarboxy component having an aci¢ number of from 70 to 240mg of KOH/g, which
has been prepared in the form of a solution polymer from

(Aa) from 67 to 90wt% of alkyl (meth)acrylates which contain an alkyl
radical of 1 to 12 carbon atoms, it being possible for these esters to be replaced in a
proportion of up to 50wt% by aromatic vinyl compounds, and

(Ab) from 10 to 33wt% of o,B-ethylenically unsaturated carboxylic
acids, is mixed with

(B) from 60 to 85wt% by weight, based on solids content, of an acrylate
copolymer as polyhydroxy component having a hydroxy!l number of from 90 to 250mg of
KOH/g, and an epoxide equivalent of from 0.7 to 26.0 milliequivalents/100g of solids,
which has beer prepared in the form of a solution polymer from
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(Ba) from 40 to 79.9wt% of alkyl (meth)acrylates which contain an alkyl
radical of 1 to 12 carbon atoms, it being possible for these esters to be replaced in a
proportion of up to S0wt% of aromatic vinyl compounds,

(Bb) from 20 to 59.9wt% of monoesters of (meth)acrylic acid with diols,
which contain an alkylene radical of 2 to 4 carbon atoms or an oxyalkylene radical of 6 to
12 carbon atoms, and

(Bc) from 0.1 to 3wt% of a monomer which contains epoxide groups,
the data for the acid number and hydroxyl number always relating to the solids content
and the sums of the percentages for components {A) and (B) and, respectively, (Aa) and
(Ab) and (Ba) to (Bc) necessarily giving 100 in each case,

with the proviso that the mixture has an acid number of at least 15mg of KOH/g, the
solver: is removed in vacuo until the solids content of the batch is at least 95wt %, the
batch is diluted with an auxiliary solvent to a solids content of from 85 to 93wt%, and
then the mixture is maintained at a temperature of from 100 to 150°C, until the epoxide
equivalent of the batch has fallen to less than 9.2 milliequivalent/100g of solids.
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{5§7) Abstract

A process is disclosed for preparing water-dilutable, zcrylate copolymer-basad .acquer binders. A polycarboxylic component is rescted
with an epoxide group-containing polyhydroxylic cotnponent, and the carboxylic groups are then at least partially neutratised. As epoxide
group-containing monomers for the palyhydroxylic components, glycidyl{meth)acrylate ardror glycidylallylether are used in proportions
from 0.1 to 3 % by weight. Associated with cross-linking components and if required with ather lacquer binders, these lacquer binders are
suitable for producing water-dilutable baking enamels with a fow auxiliary organic: solvent content.

(57) Zusammenfassung

Die Erfindung betrifft ein Verfahren zur Herstellung von wasserverdinnbaren Lackbindemitteln auf der Basis von Acrylatcopoly-
merisaten, die durch die Umsetzung ciner Polycarboxylkomponente mit einer Epoxidgruppen aufweisenden Polyhydroxylkomponente und
cine nachfolgende, zumindest teiiweise Neutralisation der Carboxylgruppen erhalten werden. Als Epoxidgruppen enthaltende Monomere
fir die Polyhydroxylkomponente werden Glycidyl(meth)acrylat und/oder Glycidylaltylether in Anteilen von 0,1 bis 3 Gew.-% verwendet.
Die Lackbindemittel eignen sich in Kombination mit Vernetzungskomponenten und gegebenenfalls mit anderen Lackbindemitteln zur For-
mulierung von wasserverdiinnbaren Einbreanlacken mit einem niedrigen Gehalt an organischen Hilfsldsemitteln.
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Process for the preparation of water-dilutable coating
binders based on acrylate copolymers, and their use

The invention relates to a process for the
preparation of water-dilutable coating binders based on

5 acrylate copolymers and to their use for the formulation
of water-thinnable baking enamels having a low content of

erganic auxiliary solvents.

Water-dilutable binders which are obtained by

partial condensation of a polycarboxy component, which is

o soluble in water following neutralization of the carboxyl
groups, with a resin-like polyhydroxy component which is
essentially not dilutable in water, and whicik are dis-
tinguished by favourable viscosity characteristiecs on -
dilution with water, are claimed in a series of protec-

15 tive documents, for example in AT Patent 328 587, AT
Patent 379 607, AT Patent 388 738, AT Patent 388 382 and
EP 0 496 079 A2.

The preparation of acrylate copolymers in accord-
ance with EP 0 496 079 A2 requires a high level of con-

20 comitant analytical contreol measures in order to ensure
that the quality of these products remains constant.

It has now been found that it is possible, by
reacting a polycarboxy component with a polyhydroxy
component which contains epoxide groups, to carry out the

25 preparation of such water-dilutable acrylate copolymers
in a more simple, more rapid and more reproducible
manner.

The invention accordingly relates to a process
for the preparation of water-dilutable coating binders

30 based on acrylate copolymers, which are obtained by
reacting a polycarboxy component with a polyhydroxy
component followed by at least partial neutralization of
the carboxyl groups, which is characterized in that

(A} from 15 to 40% by weight, based on solids content,
35 of an acrylate copolymer as polycarboxy component
having an acid number of frem 70 to 240 mg ©f KOH/g,
preferably from 100 to 200 mg of KOH/g, which has
been prepared in the form of a solution polymer from
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(Aa) from 67 to 30

(Ab) from 10 to 33

is mixed with
from 60 to 85% by weijht, based on solids content,

of an acrylate copolymer as polyhydroxy componsnt
having a hydroxyl number of from 380 to 250 mg of
KOH/g, v»referably from 110 to 180 mg of KOH/g, and
an epoxide equivalent of from 0.7 to 26.0 milli-
equivalents/100 g of sclids, which has been prepared

in the form of a solution polymer from

(B)

{Ba) from 40 to 79.9

(Bb) from 20 to 59.9

(Be) from 6.1 to 3

2 -

% by weight of alkyl (meth)-
acrylates which contain an
alkyl radical of 1 to 12
carbon atoms, it being
possible for these esters to
be replaced in a proportion
of up to 50% by weight by
aromatic vwvinyl compounds,
preferably styrene, and

% by weight of «a,f-ethyleni-
cally unsaturated carboxylic
aclds, preferably
{meth)acrylic acid,

% by weight of alkyl (meth)-
acrylates which contain an
alkyl radical of 1 teo 12
carben atoms, it being
possible for these esters to
be replaced in a proportion
of up to 50% by weight of
aromatic vinyl <compounds,
preferably styrene,

$ by weight of monoesters of
(meth)acrylic acid with
diols, which contain an
alkylene radical of 2 to 4
carbon atomsa or an oxy-
alkylene radical of 6 to 12
carbon atoms, and

$ by weight of a monomer
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which contains epoxide

groups,

the data for the acid number and hydroxyl number
always relating te¢ the solids content and the sums
of the percentages for components (A) and (B) and,
respectively, (Aa) and (Ab) and (Ba) to (Bc) neces-

sarily giving 100 in each case,

with the proviso that the mixture has an acid number of
at least 15 mg of KOH/g. the solvent is removed in vacuo
until the solids content of the batch is at least 95% by
weight, the batch is diluted with an auxiliary solvent to .
a solids content of from 85 to 93% by weight, and then
the mixture is maintained at a temperature of from 100 teo
150°C, preferably from 110 tc 130°C, until the epoxide
equivalent ©of the khatch has fallen to less than 0.2
nilliequivalent/100 g of solids.

The invention also relates to the use of the
binders prepared by this process, in combination with
crosslinking components and optionally with other coating
binders, f{o>r the formulation of water-thinnable baking
enamels having a low content of organic auxiliary
solvents.

In comparison with the process described in
EP 0 496 079 A2 it is possible with the aid of the
process according to the invention to prepare water-
dilutable acrylate copolymers of similar composition with
a simple procedure, a short duration of reaction and
without risk of gelation.

Components (A) and (B) are prepared in a known
manner by solution polymerization, preferably in alcchols
or glycol ethers. In this polymerization the monomers are
employed in the proportiocns indicated in the main claim.

Monomers which are used as components (Aa) and/ox
(Ba) are (meth)acrylic esters of alkanols of 1 to 12
carbon atoms and also, if desired, proportions - that is,
up to 50% by weight -+ of aromatic vinyl monomers,

especially styrene.
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Conponent (Ab) preferably comprises acrylic or
methacrylic acid, although it is possible for other a, 8-
ethylenically unsaturated carboxylic acids such as maleic
acid and its moncesters to be employed if desired.

As component (Bb) monoesters of (meth)acrylic
acid with diols, which contain 2 te 4 carbon atoms, are
employed, such as ethylene glycol, propylene glycocl and
butylene glycecl and/or the corresponding isomeric com-
pounds. In addition, it is also possible to use mono-
esters of alkanediols of 6 to 12 carbon atoms which
contain ether groups, for example tri- or corresponding
pely-ethylene glycol mono(meth)acrylates and/or di- or
corresponding poly-propylene glycol mono (meth)acrylates.

Monomers containing epoxide groups as component
(Bc) are preferably glycidyl (meth)acrylate and/or
glycidyl allyl ether.

The polycarboxy component (A) has an acid number
of from 70 to 240 mg of XKOH/g, preferably from 100 to 200
mg of KOH/g.

The hydroxyl number of the polyhydroxy component
(B} is between S50 and 250 mg of KOE/g, preferably between
110 and 180 mg of KOH/g, and the epoxide equivalent is
from 0.7 to 26.0 milliequivalents/100 g of solids.

Components (A) and (B) are mixed in a proportion,
based on solids content, of between 15 : 85 and 40 : 60,
with the proviso that the mixture has an acid number of
at least 15 mg of KOH/g. Subsequently the solvents are
substantially removed in vacuo and are replaced in part
by auxiliary sclvents such as alcohols or glycol ethers,
such that the solids content of the mixture is from 85 to
93% by weight.

The reaction of the polycarboxy component (A)
with the polyhydroxy component (B) which contains epoxide
groups is carried out at from 100 to 150°C, preferably at
from 110 to 130°C, until the epoxide egquivalent of the
batch has fallen to less than 0.2 milliequivalent/i00 g
of sclids. An appropriate neutralizing sagent, such as
ammonia and/cr an alkylamine and/or an alkanclamine, is
then added, and the batch is diluted with water to the
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desired sclids content.
The binders prepared in accordance with the

invention are used, in combination with crosslinking
components and optionally with other coating binders, for
the formulation of baking enamels having a very low

content of organic auxiliary sclvents.
The binders are particularly suitable for the

production of water-dilutable basecoats as are employed,
for example, in the production-line finishing of cars for
two-coat finishes consisting of a c¢oloured and/ox

special-effect basecoat and a clearceoat.
Such water-dilutable baseccats additionally

contain - optionally in combination with additional
water-dilutable binders - <crosslinking components,
preferably amino resins and/or blocked polyisocyanates,
and also the additives, fillers and pigments which are
familiar to the person skilled in the art.

Suitable additional water-dilutable binders,
which can also be used as paste resgins, are, in
particular, polyester reéesins, polyacrylate resing and
polyurethane resins.

The water-dilutable basecoats are applied in a
known manner in combination with clearcoats and are
crosslinked at temperatures of up to 160°C,

The examples which follow illustrate the
invention without limiting its scope. All parts and
percentages are by weight unless stated otherwise.

1. Preparation of the polycarboxy components ({(A) and
olyhydr c onen ed i x e
The copolymers were prepared in a known manner by

solution polymerization in isopropancl, in accordance
with a calculated solids content of 50% by weight for
components (A) and 65% by weight for components (B). The
quantitative proportions and characteristics are compiled

in Table 1.
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2. Examples 1 to 5

Preparation of the ac ate copolymers (AR t AB

Components (A) and (B) are mixed in the propor-
tions indicated in Table 2. The iscopreopancl is removed in
vacuo until the solids content of the batch is at least
95% by weight. After dilution of the batch with dipropy-
lene glycol monomethyl ether to a solids content of about
90% by weight, the mixture is maintained at a temperature
of from 110 to 120°C until the epoxide equivalent of the
batch has fallen to less than 0.2 milliequivalent/100 g
of solids. After the end of the reaction the batch is
cocled to 95°C, neutralized and diluted with deionized
water.

The characteristics of the products according to

Examples 1 to 5 are likewise to be found in Table 2.

Analytical determination of the epoxide equivalent:
(milliequivalents of epoxide groups/100 g of solids)
About (.2 g of the sample is weighed accurately
on an analytical balance and is dissolved with gentle
heating in 25 ml of a mixture of 4 parts of dichloro-
methane/l part of glacial acetic acid. Aftexr the solution
has Dbeen cooled to room temperature 0.5 g of
tetrabutylammonium iodide is added. Following the addi-
tion of 3 drops of crystal violet (0.1% in glacial acetic
acid) the mixture is titrated with 0.1 N perchloric acid
in glacial acetic acid, from blue-viclet until the

change-over point to grass green (green without a hint of
blue!). In parallel with the sample, a control with no
esin added must be determined.

Epoxide egquivalent =
Sample weight (g)

A = Consumption in ml of 0.1 N perchloric acid for

sample
B = Consumption in ml of 0.1 N perchloric acid for

control
£ = Pactor for 0.1 N perchloric acid
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Determination of the factor of 0.1 N perchloric acid:
About 200 mg of potassium hydrogenm phthalate AR
are weighed accurately on an analytical balance in a
300 ml conical flask, 30 ml of glacial acetic acid and 3
drops of crystal violet (0.1% in glacial acetic acid) are
added, and the mixture is titrated with 0.1 N perchlorie
acid in glacial acetic acid to the colour change-over

point from viclet to a definite green.

W

C x 20.422

W = Weight of potassium hydrogen phthalate AR in-
milligrams
C = Consumption in ml of 0.1 N perchloric acid imn

glacial acetic acid



Table 1
CONPONENT

{al) | (a2}

t{Aa) } Bthyl acrylate - 25
Butyl acrylate - 35
2-Ethylhexyl acrylate 30 -
Methyl methacrylate - 30
I#ebutyl methacrylate 27 -
Styrene 18.5 -

(Ah) | Acrylic acid - 0
Methacrylic acid 2§.5 -

b

Glycidyl allyl ether

Hydroxyl number mg of KOH/g

128

Acid aumber mg of XOH/g 160 78
COMPONENT
(B1) | (B2) {B3) {B4) (B5)}
{Ba) | Ethyl acrylate - 1§ - - | -
Butyl acrylate - 14 - 30Q 23
2-Ethylhexyl acrylate 28 - - - -
Methyl methacrylats - a7 20 - X2
Iscbutyl methacrylate 18 - 24 10 22.6
Styrene 24.2 - - 31.8 i0
{Bb) | 4-HRydroxybutyl acrylate - 9 33 22 1s
2-Bydroxyethyl methacrylate 31 3¢ 21 - 17
Tripropylene glycol - - - 6 -
methacrylate
(Be) | Glycidyl acrylate - 1 - - 0.4
Glycidyl methacrylate 6.8 - p 0.2 -
- - 1 » - -

. _______ |

134

Epoxide eguivalent
»eq/100 g of solid resin

15.8

3.
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Table 2
(all guantities relate o solids content)

Example 1 2 3 4 5
(ABl) (AB2} (AB3) (AB4) {ABS)
Quantity/Component (&) s 30 40 29 2s
{Al) {Al} (A2) (A2) {A2)
Quantity/Component (B} 75 70 [4:4 80 75
{Bl) (B2} (B3) {B4) {BS)
Acid number mg of KOH/g 40 48 31 1€ 20
of the mixture $X.5 81.3 $2.0 90.8 91.8%
Solids content % by we 2}
Addxtion reacticn 30/ 15/ 30/ (1074 45/
=in/3C 120 115 115 1z¢ 129
Epoxide eguivalent?®’ 6.12 0.18 g.08 9.12 0.09
meq/100 g of solid resin
Neutralizing agent DMA TEA DMA DMA DMA
Degree of neutralization S0 8Q ic0 1090 100
(2 ef the COOH groups)
Dilution with H,G to % by wt. 42.3 43.5 41.8 43.2 44€.86
solids content/supply form
pPH of 13% strength solution 2.7 8.3 8.9 8.8 8.7
£20°C} )
% by wt. of orgaric solvexn: €.3 7.5 5.7 $.5 5.€
and amine in supply form N
n % by weight solids content of the mixture after the
addition of dipropylene glycocl monowmethyl ether
2) after the end of the reaction
DMA = Dimethylethanclanmine
TEA = Triethylamine

3. Coating performance testing of the acrylate copoly-
mers (ABl) to (ABS)

3.1. Clearcoats in a metallic baseccat/clearcoat system

and white coating materials

The formulations are compiled in Tables 3 and 4.

The indices 1) te 9) in Tables 3 and 4 denote:

1) Commercial melamine resin, of moderate reactivity,
85% strength in water (Cymel® 373, Cyanamid)

2) Cormercial siliceone levelling agent for water-
thinnable coating materials (Additol® xw 329,
Hoechst)

3) Commercial light stabilizer combination of benxzo-
triazole UV absorber (Tinuvin® 1130, Ciba-Geigy)
with sterically hindered amine (Tinuvin® 292, Ciba-
Geigy) in a ratio of } : 1

4) Commercial antifoam Dbased on acetylenediols
(Surfinol® E 104/50%, Air Products)

5) Fully deionized water

€) HS value, as a measure of the content of volatile

organic golvents:
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% by wt. of coating solids content (CS) X 100

HS value =
% by wt. of CS+% by wt. of aux. solvent + % by wt. of

amine

7) Flow time according to DIN 53211/23°C in seconds

8) Content of organic auxiliary solvents and amine in
% by weight

9) Commercial titanium dioxide (Kronos® CL 310, Krouos)

The batches of ccating material were adjusted to
a pH of from 7.5 to 9.0 with dimethylethanclamine and
were diluted with deionized water to a viscosity corres-
ponding to a flow time according to DIN 53211/23°C of
about 32 seconds.

The clearcoats were applied to cocated steeal
panels (zinc phosphatization, cathodic electrodeposition
coating, filler, metallic basecoat, using products which
are employed in the automotive industry) by spraying at
23°C and a relative atmospheric humidity of 60%. After a
flash-off time of 10 minutes and a preliminary drying
time of 10 minutes at 80°C, the coatings were baked for
30 minutes at 140°C.

The white coating materials were applied to
coated steel panels (zinc phosphatization, cathcdic
electrodeposition coating, filler, using products which
are employed in the automotive industry) in an analogous
manner and baked.

The results are compiled in Tables 5 and §, where
indices (1)} to (4) denocte:

(1) measured with a Byk Type Colourgloss 2 gloss meter
at an angle of 60°
{2) an acetone-soaked cotton wool pad is placed on the
coating film and the time taken for the film to
soften is measured
€3}  +: the coating film is unchanged after storage in
water at 40°C for 240 hours
{+): the coating film has softened after storage in
water at 40°C for 240 hours, but is regerierated
after storage at room temperature for about 2
hours
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with the coating applied in a wedge formation (max.
60 um, min. 15 um), blistering and/or runs are noted
in the baked coating film from the coat thickness
indicated.



10

15

20

- 12 -

Table 3
Acrylate copolymer (AB) Clearcoat
/supply form 1 2 3 4
(AB1) 75.0
(AB2) 69.1
(AB4) 74.1
(AB5) 70.6
Melamine resin® 16.0 15.3 9.4 12.4
Levelling agent® 0.2 0.2 0.3 0.3
Light stabilizer® 1.2 1.2 1.4 1.3
Antifoam® 0.5 0.5 0.5 0.5 |
€O 7.1 13.8 | 14.3 | 14.9 |
' 100 100 100 100
(AB) : MF resin™ 70:30 | 70:30 80:20 75225
Solids content in % by wt.|46.9 | 44.6 42 43.7]
HS value® 90.4 | 89.2 | 90.7 | s1.2
eH ' 8.7 a.7 | s.7 | s.6
Viscosity” 30 30 30 30
Solwvent + amine in the 5.0 5.4 4.3 4.3
coating material®

"} based on solids




10

15

- 13

Table 4

lWhite coating material

Acrylate copolymer (AB)
/suppiy form 1 2
(AB1) 46.3
" (aB3) 51.0
Melamine resin'! 9.9 10.7
Tio,¥ 24.8 23.3
Levelling_ggentz) 0.2 0.2
Antifoam?®’ 0.4 0.4
H,0%’ 18.4 14.4
100
(AB) : MF resin” 70:30 70:30
Solids content in % by wt. 53.2 54.1
HS value®’ 94.5 94.6
pE 8.5 8.4
Viscosity7) 32 35
Solvent + amine in the coating 3.1 3.1
material®

*) bagsed on solids




10

15

20

- 14 -

Table 5
Clearcoat 1 2 3 4
Fendulum hardness 165 180 130 195
DIN 53157 in sec.
Cross-hatch (DIN 53151) 0-1 0-1 0 0-1
Gless (1) 89 86 86 84
keétone resistance 2 3 P 2
Water resistance (3) (+) (+) + +
Blistering tendency, 37 39 40 40
pum (4)

Tendency to run, um (4) 42 40 40 38
Table €

White coating material 1 2

Pehdulum hardness 178 160

DIN 53157 in sec. ‘

{ cross-hatch (DIN 53151) | 1-2 2

| closs (1) 82 78

Acetone resistance 2 2
in min. (2)

| Water resistance (3) (+) (+)

| Blistering tehdsﬁcy. 41 37

pm (4)

 Tendency to run, um (4) 40 42
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3.2. Lim een w =dilutable basecoat

3.2.1, Preparati of a ) igment paste

20 parts of a chlorinated phthalocyanine pigment
are predispersed using a dissolver in a mixture of 20
parts of a paste resin according to EP 0438050 Al (paste
resin 1), 3% parts of butoxyethanol and 0.5 parts of
dimethylethanclamine, and this mixture is then dispersed
in a bead mill. The pigment paste is subsequently diluted
with 24.5 parts of deionised water.

3.2.2. Preparation of a white pigment paste

60 parts of titanium dioxide are predispersed .

using a dissolver in a mixture of 10 parts of a paste
resin according to EP 0438090 Al (paste resin 1), 15
parts of butoxyethanocl and 0.5 parts of dimethylethanol-
amine and this mixture is then dispersed in a bead mill.
The pigment paste is subsedquently diluted with 14.5 parts

of deionized water.

.3. Preparation and lication of t lime e

water-dilutable basecocat

In a dissolver, 25 parts of the acrylate
copolymer (AB3) are neutralized with 0.5 part of
dimethylethanclamine. 8 parts of a 2:1 mixture of butyl-
glycol and butyldiglycol, 2 parts of a commercially
available antifoam, 4 parts of an acidic acrylate
thickener, 12 parts of a paste resin according to
EP 0438050 Al (paste resin 1) and 5 parts of crosslinking
agent (Cymel 323) are added. After homogenization of the
mixture, 10 parts of the green pigment paste obtained
under 3.2.1, and 3 parts of the white pigment paste
obtained wunder 3.2.2. are added to the mixture.
Homogenecus mixing is again carried out, and the mixture
is diluted with 30.5 parts of deionized water.

The basecoat is applied tc a phosphatized bodywork panel,
which has been precoated with a cathodiz deposition coat
and with & filler, by spraying, in a dry-film thicknesas
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of 20 um. This coating is then £flashed off at room
temperature for 10 minutes, predried at 80°C for 10
minutes, and overcoated with a commercial, acrylate
resin-based automotive production-line clearcoat, which
cures by means of melamine resin, in a dry-£film thickness
of 35 um. The two-coat topcoat is baked at 130°C (panel
temperature) for 30 minutes.

The multi-coat paint system thus obtained meets,
in terms of its optical and mechanical properties, all of
the requirements set by the automotive industry.
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The Claims defining the invention are as follows:
i Process for the preparation of water-dilutable coating binders based on
acrylate copolymers, which are obtained by reacting a polycarboxy component with a
polyhydroxy component followed by at least partial neutralisation of the carboxyl groups,
s  characterised in that
(A) from 15 to 40wi%, based on solids content, of an acrylate copolymer as
polycarboxy component hav.ig an acid number of from 70 to 240mg of KOH/g, which
has been prepared in the form of a solution polymer from
(Aa) from 67 to 0wt% of alkyl (meth)acrylates which contain an akyl
10 radical of 1 to 12 carbon atoms, it being possible for these esters to be replaced in a
proportion of up to S0wt% by aromatic vinyl compounds. and
(Ab) from 10 to 33wt% of a,p-ethylenically unsaturated carboxylic
acids, is mixed with
(B) from 60 to 85wt% by weight, based on solids content, of an acrylate
15 copolymer as polyhydroxy component having a hydroxyl number of from 90 to 250mg of
KOH/g, and an epoxide equivalent of from 0.7 to 26.0 milliequivalents/100g of solids,

KR which has been prepared in the form of a solution polymer from

(Ba) from 40 to 79.9wt% of alkyl (methjacrylates which contain an alkyl
; s radical of 1 to 12 carbon atoms, it being possible for these esters to be replaced in a
.s+.'s 20  proportion of up to S0wt% of aromatic vinyl compounds,

. 3 (Bb) from 20 ta 59.9wt% of monoesters of (meth)acrylic acid with diols,

which contain an alkylene radical of 2 to 4 carbon atoms or an oxyalkylene radical of 6 to
12 carbon atoms, and

SR (Bc) from 0.1 to 3wt% of a monomer which contains epoxide groups,
*..0 % 25 the data for the acid number and hydroxyl number always relating to the solids content
W and the sums of the percentages for components (A) and (B) and, respectively, (Aa) and

(ADb) and (Ba) to (Bc) necessarily giving 100 in each case,

: with the proviso that the mixture has an acid number of at least 15mg of KQH/g, the
: 3o solvent is removed in vacuo until the solids content of the batch is at least 95wt %, the
batch is diluted with an auxiliary solvent to a solids content of from 85 to 93wt%, and
then the mixture is maintained at a temperature of from 100 to 150°C, until the epoxide

equivalent of the batch has fallen to less than 0.2 milliequivalent/100g of solids.
2 Process according to claim 1, characterised in that glycidyl {(meth)acrylate

3s  and/or glycidyl allyl ether is employed as component (Bc).

3. Process for the preparation of water-dilutable coating binders based on
acrylate copolymers, which are obtained by reacting a polycarboxy component with a
polyhydroxy component followed by at least partial neutralisation of the carboxyl
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4. A water-dilutable coating binder produced by the process of any one of

claims 1 to 3.
5. A water- thinpable baking enamel with a low content of organic auxiliary

solvents containing a binder according to claim 4 in combination with crosslinking

s components and optionally other coating binders.
6. A water-dilutable basecoat containing a binder of claim 4 in combination

with crosslinking components and further coating raw materials.
7. Process for the production of two-coat paint systems, characterised in that

after the application of a basecoat to a substrate a further clearcoat is applied, the basecoat
10 containing the binders according to claim 4.

Dated 14 June, 1996
Vianova Resins Aktiengesellschaft

Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON
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