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(57) Claim

1. A process for the production of a non-chip coating on 
an optionally primed substrate by application and stoving 

of a filler, a finishing paint and, optionally, a clear 

lacquer, characterized in that, to increase resistance to 
Chipping, a coating based on

A) 30 to 60% by weight ef one or more carboxyl-containing 

polyesters of* (meth)acrylates and copolymers thereof 

with vinyl compounds which, or of which the mixtures, 

have an average acid value ef from 30 to 100 mg KQH/g 
and an average OH value of from 50 to 250 mg KOH/g and 

have been made soluble in water by neutralization with 

nitrogen bases,

B) 5 to 25% by weight of a water-soluble or Wuter-dis- 

persible, blocked isocyanate prepolymer of which from 

l to 80% by weight may be replaced by a water-soluble 

amine resin,

C) 15 to 30% by weight water,

•, · /2
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(10)609252

D) 10 to 50% by weight pigments and/or fillers and/or 

standard paint auxiliaries and additives,

is applied to the optionally primed substrate, overcoated 

with an aqueous filler by wet-in-wet application, the two 

coatings applied wet-in-wet are stoved together and over­

coated with the finishing paint and, optionally, the clear 

lacquer.
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TO BE COMPLETED BY APPLICANT

HERBERTS GESELLSCHAFT MIT BESCHRANKTER HAFTUNG 

Ghristbusch 25, D-5600 Wuppertal 2, West Germany 

Wolfgang GOLDNER and Klaus Peter DOEBLER

SMITH SHELSTON BEADLE
207 Riversdale Road (P.Q. Box 410)
Hawthorn, Victoria, Australia 

for the invention antitied:

A PROCESS FOR THE PRODUCTION OF A NON-CHIP COATING 
AND/OR A FILLER LAYER

The following statement is a full description of this invention, including 
the best method of performing it known to us:
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This invention relates to a process for the production 

of a non-chip coating on an optionally primed substrate by 

application and stoving of a filler, a finishing paint and, 
optionally, a clear lacquer. The process according to the

5 invention enables non-chip intermediate layers and/or

filler layers for example to be obtained, particularly in
® *

« the automotive field.e ο i # i <
.,,, The production of non-chip coatings has long been of0 I
”” considerable interest, particularly in the automotiveft β ft
•‘•10 field. Hitherto, non-chip coatings have been produced on

the basis of solvent-containing primers. Thus, DE-OS 33 37 

394 describes a non-chip protective paint based on poly-
C ί 0
„ „„ esters with blocked isocyanates which contains standard
8 es paint solvents.
t»\ j 15 Although it is known that water-dilutable coatings,

ft 6 *
such as primers and fillers, can be produced, no water- 

dilutable coating composition suitable for the production

,♦», \ of non-chip films has hitherto been produced. Thus, it is
t « ε

· standard practice for example to produce water-dilutable

20 primers from water-dilutable resins, such as polyesters,

polyacrylates, and/or corresponding dispersions and/or 

emulsions containing suitable crosslinking agents, prefer­
ably water-dilutable amihoplastics. Aqueous dispersions or 

emulsions based on polyesters, polyethers and polyacrylates

25 and crosslinking agents containing masked reactive isocyan­

ate groups are described, for example, in DE-A-35 45 618 

and in EP-A-0 140 323. Dispersions such as these are used, 

for example, as base paints for two-layer coatings. Binder 

systems based on epoxy dispersions containing water-dis-

30 persible, blocked isocyanates are also basically known (GB-
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A 2,127,829).
In recent years, solvent-containing systems have been 

vigorously criticized because of the ecological problems 

they cause on account of their solvent content. However,

5 the aqueous systems hitherto used are also attended by

serious disadvantages. Thus, it is known that one of the 

main difficulties in the formulation of aqueous, 

isocyanate-containing paint systems lies in their 

inadequate shelf life. Conventional water-dilutableas©
'•I'·' 10 stoving filler systems generally have mechanical disad­

vantages compared with solvent-containing systems in regard 

to chip resistance and elasticity and, accordingly, wereI ■ · '
not used for non-chip coatings. Lacquer systems based on

,, .,, aqueous polyurethane dispersions also have the disadvantage*lt ■ ■
* ‘15 of rapid film formation which makes them unsuitable for

application by electrostatic film forming systems, such as

»·*“!Λο for example high-rotation bells. Tools are in danger of
o © ©

t\0,,a contamination. Neither are the known aqueous primer
’ ° systems suitable for Wet-in-wet application with the known

.‘“.J 20 solvent-containing non-chip intermediate coatings, because

losses of surface quality are inevitable.

In view of the increasing demand for modem, i.e.
·*’’,* ecologically safe, paint systems and the increasing

,··, ; legislative pressure for a reduction in the emission of

25 organic volatile constituents in paint systems, for example

automotive assembly-line paint systems, there is a 

continuing need for water-dilutable lacquer systems. In 

the field of non-chip primers, this has given rise to the 

problem of providing an aqueous binder system which
30 satisfies the high quality requirements of known solvent-

containing binder systems, but does not have any of the 

disadvantages of hitherto known aqueous binder systems and 

combines high mechanical strength with problem-free 
application in electrostatic paint plants, for example

35 high-rotation bells.
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The invention provides a process for the production of 

a non-chip coating on an optionally primed substiMte by 

application and stoving of a filler, a finishing paifit and, 

optionally, a clear lacquer, characterized in that, to

5 increase resistance to chipping, a coating base on:-

A) 30 to 60# by weight of one or more carboxyl-containing 

polesters or (meth) acrylates and copolymers thereof with
G «

3 ii Q
yy.y vinyl compounds which, or of which the mixtures, have an

= » average acid value of from 30 to 100 mg KOH/g and an

10 "os average OH value of from 50 to 250 mg KOH/g and have been
0 ©

=>■""% made soluble in water by neutralization with nitrogen

JV. bases,
a 0
a 0

B) 5 to 25# by weight of a water-soluble or water- 

dispersible, blocked Isocyanate prepolymer of which from 1

Γ<5” i to 30% by weight may be replaced by a water-soluble amine

“’ “ rtesin,

,· ί 9©

0

25

0) 15 to 30% by weight water,

D) 10 to 50% by weight pigments and/or fillers and/or 

standard paint auxiliaries and additives, is applied to the 

optionally primed substrate, overcoated with an aqueous 

filler by wet-in-wet application, thq two coatings applied 

wet-in-wet are stoved together and overcoated with the 

finishing paint and, optionally the clear lacquer,

The invention also provides the use of a coating 

composition based on:-

A) 30 to 60% by weight of one or more carboxyl-containing 

polesters or (meth) acrylates and copolymers thereof with 

vinyl compounds which, or of which the mixtures, have an 

average acid alue of from 30 to 100 mg KOH/g and an

jbspe.004/herbert 91 1 14
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average OH value of from 5θ to 250 mg KOH/g and have been 
made soluble in water by neutralization with nitrogen

bases,

5

t
I ! -.

«5 II 
« ί

t

10

20

25

*

15
β

t & a β«
S t t t ί

B) 5 to 25# by weight of a water-soluble or water- 

dispersible, blocked isocyanate prepolymer and

C) 10 to 30# by weight water,

D) 10 to 50# by weight pigments and/or fillers and/or 

standard paint auxiliaries and additives, for the 

production of a non-chip coating and/or as a filler.

Component A is preferably present in the coating 

according to the invention in a quantity of from 35 to 45# 

by weight. Component B is preferably present in the 

coating used in accordance with the invention in a quantity 

of from 12 to 17# by weight. The water, component C, is 

preferably present in a quantity of 20 to 25# by weight, 

Component D is preferably present in the coating used in 

accordance with the Invention in a quantity of from 20 to 

25# by weight.

Accordingly, the present invention relates to the use 

of the coating composition described above for the 

production of non-chip protective coatings and/or filler 

layers, particularly in the painting of motor vehicles,

The coating layer used in accordance with the 

invention may be applied to the optionally primed substrate 

and may optionally be overcoated with an aqueous filler by 

wet-in-wet application, after which the two coatings 

applied wet-in-wet may be jtoved together without 

intermediate drying. The surface thus coated may then be 

painted with

jbspe.004/herbert 91 1 14
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a finishing paint and, optionally, a clear lacquer.

The coating composition used in accordance with the

invention comprises a binder component A based on poly­

esters and/or (meth)acrylates or copolymers of (meth)-

5 acrylates with vinyl, compounds. It is essential that these

components contain carboxyl groups and have an average acid 

value of from 30 to 100 mg KOH/g and an average OH value of 

from 50 to 250 mg KOH/g. Where, the components in question 

are present in admixture, the mixture has the same acid and

•10 OH values.

The carboxyl-containing component used in accordance 

with the invention may be a polyester or poly (meth) acrylate 

or poly(meth)acrylate copolymer. The products in question 
are resins having a structure of the type typically encoun-

•15 tered in the paint field, although the requirements stated

above in respect of the average acid and OH values haye to 

be satisfied. Resins such as these preferably have a mole-

, cular weight of from 2000 to 5000. They may be made sol-

' uble in water by neutralization with bases, particularly
20 nitrogen bases.

Examples of polyesters are those based on linear di- 

alcohols containing from 2 to 8 carbon atoms and/or 

branched polyalcohols containing from 3 to 10 carbon atoms, 
such as for example butane-1,4-diol, neopentyl glycol, tri-

25 propylene glycol, glycerol, ethylene glycol, hexane-1,6-
diol and pentaerythritol and mixtures thereof. The car­

boxylic acid component may be an aliphatic, cycloaliphatic 

or aromatic dicarboxylic or polycarboxylic acid (for exam­

ple a tricarboxylic acid). Examples of such acids are

30 sebacic acid, adipic acid, maleic acid, hexahydrophthalic

acid, phthalic acid, isomers thereof, such as isophthalic 

acid and terephthalic acid, trimellitic acid and mixtures 
thereof.

Suitable polyacrylates and polymethacrylates are, for

35 example, mono- and copolymers consisting of the following
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individual components:

a,/}-unsaturated monocarboxylic acids, such as acrylic 

acid, methacrylic acid

α,/3-unsaturated dicarboxylic acids or semiesters 

thereof, such as maleic acid or fumaric acid or mono­
ethyl esters thereof

α,/3-unsaturated hydroxyalkyl (meth)acrylates contain­

ing at least one primary and/or secondary hydroxy 

group, such as hydroxyethyl (meth)acrylate, hydroxy­

propyl (meth)acrylate, butane-1,4-diol monoacrylate, 

2,3-dihydroxypropyl (meth)acrylate

vinyl monomers with no other reactive groups, such as 

styrene, vinyl toluene, α-methyl styrene and also the 

methyl, isopropyl, butyl, cyclohexyl and benzyl esters 
of (meth)acrylic acid

To increase the hydroxyl group content, the COOH-con- 

taining copolymers may be reacteci with alkylene 

oxides, such as ethylene oxide, propylene ox je, buty­

lene oxide.

For example, it is possible to use the acrylic poly­

mers or acrylic copolymers described in DE-A-32 13 160.
The binder component A may also be a mixture of poly­

esters and/or poly(meth)acrylates or copolymers thereof. 
A mixture such as this may be made up in such a way that 

the individual components have different carboxyl and/or 

hydroxyl values and the mixture has the acid and OH values 

specified above. A mixture of this type may be partly con­

densed. Examples of such mixtures, which may be used in 

accordance with the invention, are described in AT-PS 328 
587, according to which the binder component A consists of 

a water-insoluble, film-forming polyhydroxyl compound 

(polyester and/or poly(meth)acrylate or copolymer) having 
an acid value below 10 mg KOH/g and a hydroxyl value of 50 
to 650 mg KOH/g and a film-forming polycarboxyl compound 

(polyester and/or poly(meth)acrylate or copolymer) having35
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an acid value of 30 to 280 mg KOH/g in a molar ratio of 

carboxyl groups to hydroxyl groups of from 1 : 1 to 1 : 25, 

preferably from 1 : 2 to 1 : 25 and more preferably from 

1 : 3 to 1 : 10; this mixture may be partly condensed.

In the preferred embodiment described above, the poly­

hydroxyl compound may readily be prepared in the usual way 

by condensation of polyols in excess, such as monoethylene 

glycol, diethylene glycol, triethylene glycol, glycerol, 

trimethylolpropane, pentaerythritol, with di- or polycar- 

boxylic acids or anhydrides thereof, such as phthalic acid, 

terephthalic acid, trimellitic acid, succinic acid, adipic 

acid, sebacic acid, optionally using monocarboxylic acids 

containing from 5 to 20 carbon atoms in corresponding pro­

portions. They may also be prepared by copolymerization of 

(meth)acrylates containing free hydroxyl groups, such as 

ethylene glycol monomethacrylates, with other copolymer- 

izable vinyl compounds, such as acrylic or methacrylic acid 

esters of monohydric alcohols, amides of acrylic or 

methacrylic acid, styrene, vinyl toluene and other mono­

mers, providing they contain no carboxyl groups.

The film-forming polycarboxyl compound present in the 

mixture or partly condensed mixture has an acid value of 
from 30 to 280 mg KOH/g and may be obtained, for example, 

by reaction of hydroxyl-rich precondensates with di- or 

tricarboxylic anhydrides, for example by reaction of 

hydroxyl-rich polyesters with phthalic anhydride or tri­
mellitic anhydride. The adducts of dieneophillc compounds, 

for example maleic anhydride, with unsaturated compounds 

having molecular weights above 500 are preferred. These 

include the esters of natural unsaturated fatty acids arid 

resinic acids with polyalcohols, for example glycerol, 
pentaerythritol, or compounds containing epoxide groups, 
such as bisphenol A glycidyl ethers. Copolymers of acrylic 

acid or methacrylic acid with other α,β-ethylenically 

unsaturated monomers, such as (meth)acrylates, styrene,35
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vinyl toluene, are also suitable.

The isocyanates (component B) used to crosslink the

binder used in accordance with the invention may be ali­

phatic, cycloaliphatic or aromatic isocyanates. Trimeric

5 hexamethylene di isocyanate (biuret or isocyanurate form)

and 3-isocyanatomethyl-3,5,5-trimethyl cyclohexyl isocyan­

ate (isophorone diisocyanate) have proved to be particu­

larly suitable. The substances suitable as blocking agents 

for the production of masked isocyanates are described, for

10 example, in Houben-Weyl, Vol. 14/2, Part 2, 4th Edition,

»V'. 1963, pages 61 to 70. Lactams (for example e-caprolactam),

’ 0-diketones, such as acetoacetic ester or acetyl acetone,
0 ί ί

are preferred. Oximes, such as butanone oxime, are parti- 

cularly preferred. These classes of compounds may also be

’ 8 15 selected with the different deblocking temperatures (dif­

ferent desired stoving temperatures) in mind.

The coating compositions used in accordance with the
•1-0
<, invention may be prepared in the usual way, for example by<3 0 0

the preparation of a pigment paste already containing 

0“\ j 20 around 50 to 60% by weight of the binder (component A),β 0
subsequent addition of more binder and hardener (component 

B) and dilution with water (for example fully deionized
56% ί water) to the desired application viscosity. The applic-Oft»

· ation viscosity, as determined in accordance with DIN 53

25 211 (4 mm cup), is preferably between 18 and 40 s and more

preferably between 2 3 and 30 s.
However, the coating compositions may also be prepared 

by other methods, for example the binder component A and 
the hardener component B may be mixed. Part of the resul-

30 ting mixture is processed with the pigment paste, after

which the rest of the mixture of component A + B is added 

and the whole is diluted with water to the required level.

The coating composition used in accordance with the 
invention is preferably prepared in such a way that the

35 ratio of the OH/NCO equivalents of binder component A/har-
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dener component B is from 1 : 0.5 to 1 : 1.5. The ratio by 
weight of component D (pigment, fillers, etc.) to the bin­

der component A is preferably from 0.5 : 1 to 2 : 1.

The coating composition used in accordance with the 

invention has the advantage that the binder component A is 

dilutable or soluble in water. This solubility is obtained 

by neutralization with a base. Suitable bases are typical 

nitrogen bases such as, for example, ammonia, aliphatic 

amines or aliphatic alkanolamines, for example diethyl- 

amine, triethylamine, Ν,Ν-dimethyl ethanolamine and di­

ethanolamine. By virtue of the composition of the coating 

compositions used in accordance with the invention, there 
is no need to use additives having an emulsifying or resin- 

stabilizing effect.

The coating compositions used in accordance with the 

invention may contain pigments and/or fillers and/or auxi­

liaries and additives typically used in paints as component 

D. Examples of pigments are titanium dioxide, carbon 
black, talcum and barium sulfate.

The coating compositions used in accordance with the 

invention ate particularly suitable for the production of 
non-chip protective coatings, particularly as non-chip 

intermediate layers. To this end, the coating compositions 

may be applied by knife coating, dip coating, spray coat­

ing, such as compressed-air and airless spraying, and by 
electrostatic coating, for example using a high-rotation 
bell, AS intermediate layers, the coating compositions may 

be applied for example in layer thicknesses of 8 to 30 μπι. 

If the non-chip protective coating is applied as a separate 
primer, it may be applied in a layer thickness of for 

example from 20 to 80 pm.

One advantage of the coating compositions used in 
accordance with the invention is that an aqueous filler 
layer may be applied by the wet-in-Wet method without 
intermediate drying. Fillers suitable for wet-in-wet35
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application are typical water-based filler materials, in­

cluding those based on alkyd/melamine resins.

The wet-in-wet application may be carried out without 

intermediate drying. It has been found that, in contrast 

to the conventional wet-in-wet application of aqueous/sol- 

vent-containing systems, this does not adversely affect 

surface quality, Where a filler is used for overcoating, 

the overall layer thickness may be selected in such a way 

that the desired overall filler layer thickness (for ex­

ample from 30 to 40 pm) is obtained, common application 

provides for considerably better non-chip properties of the 

coating as a whole than application of the filler alone. 

The protective non-chip layer and the protective filler 

layer are stoved together. The drying conditions of the 

non-chip protective layer, optionally together with the 

filler layer, are determined by the nature of the masking 

agent selected for component B. In general, the temper­
atures are in the range from 120 to 200‘C, the temperature 
preferably remaining constant for IQ to 30 minutes. The 

preferred stoving conditions are a stoving temperature of 

about 155 to 170°C and a stoving time of about 20 minutes.

The coating compositions used in accordance with the 
invention may thus be used, for example, in the painting of 
motor vehicles, for example between commercial electro- 
deposition paints and water-dilutable fillers* They may be 
directly applied to the metal substrate or to the metal 
substrate pre-primed with typical primers. The non-chip 
protective layer obtained, optionally overcoated with a 
filler layer, may be painted with typical finishing paints 
after stoving.

Accordingly, the coating compositions used in accor­
dance with the Invention afford various advantages over the 
conventional use of solvent-containing non-chip protective 
coatings. The coating layers applied may be overcoated 
with an aqueous filler by the wet-in-wet method. Even in

L
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thin layers, they afford excellent protection against chip­

ping. Defect-free surfaces are obtained with no crater 

formation, no boiling blisters and no unwanted structures. 

The coating compositions adhere excellently to metal sub-
5 strates and to typical electrodeposition paints. Their

, adhesion to aqueous fillers and typical finishing paint

systems is also excellent.

The invention is i?.lustrated by the following 

Examples,
777 io ! ! ! ·

->. = *. EXAMPLE 1a -·’ ■> ..... ■■■■'. »
0 O : ' ' :

,.., e 34.30 g of a commercially available saturated - oil-
Q Ο β ' '
77° free polyester, consisting essentially of terephthalic

acid, isophthalic acid, ethylene glycol and hexane-1,6-diol

S n o° 15 (75% in butyl diglycol) and having an acid value of

approximately 35 mg KOH/g and an oh value of approximately
.- , 50 mg KQH/g is homogenized first with 7,3 g butanoneoxime-

“ / ' or caprolactam-masked isocyanate of the hexamethylene
e,,J diisocyanate type (80% in butyl glycol, latent NCO content;

o>-o «20 10.7%), 1,2 g N,N'-dimethyl ethanolamine and 57,2 g fully
° ° deionized water, if necessary With addition of commercially

available foam-inhibiting additives, The shear stressing

a--.5 · in a laboratory stirrer (disc stirrer) should be equlvs;
7 7 to about 30 minutes at 5000 to 6000 r.p.m.

ο Β β . . .
a ”25 22.00 g of this mixture (31.6%) are then dispersed for

40 minutes at 40 to 50’C in a bead mill with 0.05 g carbon 

black, 1.75 g talcum, 11.80 g Baso,, 9.90 g Tio2 and 3.30 g 
fully deionized water and the paste obtained is completed 

with 51,20 g of the binder mixture and, if necessary, with

30 commercially available additives having a substrate-wetting
effect, The paste is diluted with more fully deionized 

water for application by spraying. The solids content 
reached is approximately 45%. The binder mixture remains 

homogeneous for more than 3 months.

35
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EXAMPLE 2

The resin used in Example 1 is replaced by a likewise 

commercially available saturated, oil-free polyester of 

phthalic anhydride, pentaerythritol, trimethy'lolpropane and

5 glycerol (55% in fully deionized water/butanol) having an

acid value of approximately 45 mg KOH/g and an OH value of 

approximately 95 to 100 mg KOH/g, Mn > 3000.

As in Example 1, this resin is first processed to a 

binder system and then to a pigmented lacquer system, again
« /A 10 by the method described in Example 1. An application vis-

cosity equivalent to a solids content of 46% is reached.

,. The binder system remains homogeneous for more than 3* Ϊ
months.

<

*. ‘ . 15 EXAMPLE 3

30,0 g of a fatty-acid-containing resin prepared in 

accordance with AT-PS 328 587 (40% in Water/organic sol- 
vents, 14;1) having an average acid value of from 35 to 45

*· °“ mg KOH/g and an OH value of from 180 to 190 mg KOH/g, are

.20 ground in a head mill for 40 minutes at 40 to 50’C with

26,6 a of the filler mixture described in Example 1 and 5.7 
g fully deionized water, optionally with addition of 0.5 g

k«. of a commercially available foam inhibitor.
*<, The paste is then completed with 11.3 g of the same

1 * 25 resin/ 8.5 g of the isocyanate described in Example 1, 0.4

g tertiary amine and 17.0 g fully deionized water. A 

sprayable paint having a solids content of 49% may be ob­
tained by the addition of about another 4,0 g fully deion­

ized water, To improve wetting of the substrate, corre-
30, sponding additives may be incorporated in the final paint.

EXAMPLE 4 

Aqueous filler:

34.6 g of a fatty-acld-containing resin prepared in 

35 accordance with AT-PS 328 587 (40% in water/organic sol-
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vents) having an average acid value of 35 to 45 mg KOH/g 

and an OH value of approximately 100 to 115 mg KOH/g are 

dispersed for 40 minutes at 40 to 50°C with 0.1 g carbon 

black, 2.1 g talcum, 13.7 g BaSOAf 11.9 g TiO2, 6.2 g fully 

deionized water and 1.0 g of a commercially available foam 

inhibitor (PM1, a product of the Drais company).

The paste is then completed with 21.2 g of the same 

resin, 5.6 g of a commercially available 98% melamine 

resin, 0.2 g of a wetting agent and 1.9 g fully deionized 

water. The lacquer is diluted to application viscosity 
with fully deionized water.

Systems tested:

1. (Standard): Primer: standard electrodeposition paint for

automotive assembly-line painting 

Filler: conventional alkyd-melamine filler 

based on organic solvents

Finishing paint: alkyd/melamine assembly­

line finishing paint, white

2. : Substrate and finishing paint as standard,

aqueous filler as in Example 4; no non-chip 

intermediate coat

3. : substrate and finishing paint as standard,

aqueous non-chip protective intermediate 

coat as in Example 3 and aqueous filler 
applied by the wet-in-wet method in a total 

dry layer thickness of 35 to 40 μη.

4. : substrate and finishing lacquer as standard,

aqueous non-chip protective intermediate 

coat as in Example 3 as filler.
Stoving temperatures
CP : 30 mins. 180’C (CP = cathodic electro -

deposition paint)
Filler and NCIC: 20 mins. 160"C (NCIC * non-chip protec­

tive intermediate coat)35
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Finishing paint: 30 mins. 130’C

Technological Comparison Tests

5 System
★

EP(mm)
it*

CH(2MM) 
DIN 5315:

EP-
L layer

(MW)

Finishing Filler Konig
paint
layer
(Mm)

layer pendulum

(Mm)
hardness (s)

io 1 5.6 0-1 20 39 34 129

Ο Ϊ. β 2 4.5 1 21 42 36 83

3 6.0 0-1 21 42 35 8 6
OP 2 :η V

» a i
co

f? . S a '

4 6,4 0-1 20 43 34 72

T”1', 1.5.· -i 35

• ' j i> Q
O U O' The results of the chip test are shown in the accom-

panying Figure,. The tests were carried out with the flying
stone simulator according to "Farbe . und Lack , 8/1984,
pages 646-653, The Figure shows the flake size (in mm2) ;

20 the speed profile was recorded between 20 and 150 km/h

■J i 0 :
0 η O '
' υ ο λ

(with 120’ truncated cone, 0.5 g at an angle of 60i° at 21c3C).

.r a
0 r,. o

w © Q
★ EP is Erichsen Test

** CH is Lattice cut test

The claims form part of the disclosure of this specification,
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The claims defining the invention are as follows:

1. A process for the production of a non-chip coating on 

an optionally primed substrate by application and stoving 

of a filler, a finishing paint and, optionally, a clear 

lacquer, characterized in that, to increase resistance to 

chipping, a coating based on
Ϊ!

A) 30 to 60% by weight of one or more carboxyl-containing
“o’’. polyesters or (meth)acrylates and copolymers thereof

; with vinyl compounds which, or of which the mixtures,
e β t

have an average acid value of from 30 to 100 mg KOH/g
s

and an average OH value of from 50 to 250 mg KOH/g and 

have been made soluble in water by neutralization with 

nitrogen bases,

B) 5 to 25% by weight of a water-soluble or water-dis-
v O ",

persible, blocked isocyanate prepolymer of which from 
” ’’ 1 to 80% by weight may be replaced by a water-soluble

/% j amine resin,β -
C) 15 to 30% by weight water,

D) 10 to 50% by weight pigments and/or fillets and/or

5 standard paint auxiliaries and additives,β Β Ϊ
a is applied to the optionally primed substrate, overcoated

3 C β

with an aqueous filler by wet-in-wet application, the two 

coatings applied wet-in-wet are stoved together and over­

coated with the finishing paint and, optionally, the clear 

lacquer.

2. A process as claimed in claim 1, characterized in that 

the carboxyl-containing component A is a mixture, which may 

partly be a condensate, of a water-insoluble, film-forming 

polyhydroxyl component having an acid value of below 10 mg 
KOH/g and a hydroxyl value of from 50 to 650 mg KOH/g and 
a film-forming polycarboxyl component having an acid value 

of from 30 to 280 mg KOH/g in a molar ratio of carboxyl
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groups to hydroxyl groups in the range 1 : 1 to 1 : 25.
3. A process as claimed in claim 2, wherein the molar 

ratio of carboxyl groups to hydroxyl groups is in the range

1 : 3 to 1 : 10. |

4. The use of a coating composition based on:-

A) 30 to 60# by weight of one or more carboxyl-containing 

polesters or (meth) acrylates and copolymers thereof with 

vinyl compounds which, or of which the mixtures, have an 

average acid value of from 30 to 100 mg KOH/g and an 

average OH value of from 50 to 250 mg KOH/g and have been
ί

made soluble in water by neutralization with nitrogen 

bases,

15

© © < δ ββ«Ο4
20,

25

Β) 5 to 25# by weight of a water-soluble or water- 

dispersible, blocked isocyanate prepolymer and

C) 10 to 30# by weight water,

D) 10 to 50# by weight pigments and/or fillers and/or 

standard paint auxiliaries and additives, for the 

production of a non-chip coating and/or as a filler.

The Use claimed in claim 4, characterized in that the 

carboxyl-containing component A is a mixture, which may 

partly be a condensate, of a water-insoluble, film-forming 

polyhydroxyl component having an acid value of below 10 tng 

KOH/g and a hydroxyl value of from 5θ to 65Ο mg KOH/g and a 

film forming polycarboxyl component having an acid value of 

from 30 to 28O mg KOH/g in a molar ratio of carboxyl groups 

to hydroxyl groups in the range 1 : 1 to 1 : 25.

6. The Use claimed in claim 5t wherein there is a molar 

ratio of carboxyl groups to hydroxyl groups is in the range 

of 1 : 3 to 1 : 10.

;|bspe. 004 /herbert 91 1 14
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7. A process for the production of a non-chip coating,

substantially as herein described with reference to the

examples .

8. A coating produced by the method of claim 1, 2 or 3·

5 9. A coating composition as defined in paragraphs A) to

D) Inclusive of claim 3·

10. A coating composition substantially as herein

·,, described with reference to the examples.

J ’ 14 January, 1991s ■ :

50 SMITH SHELSTON BEADLE

Fellows Institute of Patent Attorneys of Australia

; , , Patent Attorneys for the Applicant:
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