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The present invention relates to a process for the production of a multicoat refinish, in which a metallic basecoat is sprayed on the

prepared damage site and the adjacent regions of the old finish, so that it is opague In the region of the damage site and graad

lally

runs out in the region of the old finish. Finally, a clearcoat is applied to the basecoat and also, If desired, to the adjacent regions of

the basecoat composition, a normal or only slightly reduced spraygun pressure Is used.
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the old finish. The process Is characterized in that 1. during the application of the basecoat composition to the adjacent regions of
the old finish adjacent to the damage site, the spraygun iIs inclined diagonally to the damage site, and 2. during the application of
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Abstract

Process for the production of a multicoat refinish

The present invention relates to a process for the
production of a multicoat refinish, in which a metallic
basecoat is sprayed on the prepared damage site and the
adjacent regions of the old finish, so that it is opaque
in the region of the damage site and gradually runs out
in the region of the old finish. Finally, a clearcoat 1is
applied to the basecoat and also, if desired, to the

adjacent regions of the old finish.
The process is characterized in that

1. during the application of the basecoat composition
to the adjacent regions of the old finish adjacent
to the damage site, the spraygun is inclined

diagonally to the damage site, and

2. during the application of the basecoat composition,

a normal or only slightly reduced spraygun pressure

1s used.
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Process for the production of a multicoat refinish

The present invention relates to a process for the

production of a multicoat refinish, in which

1)

2)

3)

4)

the damage site is prepared for the application of a
refinish, by cleaning, sanding and, if desired,
application of a knifing filler and/or filler
material, and the adjacent areas, bearing the old
finish, are prepared for the application of a

refinish, by an appropriate pretreatment,

a basecoat composition containing metallic pigments
and/or special-effect pigments 1is applied by
spraying to the prepared damage site and to the

adjacent areas bearing the old finish, with a coat

thickness such that the basecoat is opaque 1in the
region of the damage site and gradually runs out in

the adjacent region of the old finish,

a polymer film is formed from the Dbasecoat

composition applied in step (2),

an appropriate, transparent topcoat composition is
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applied to the resulting basecoat and, if desired,
to the adjacent area not coated with a basecoat but

bearing the old finish, and subsequently

5) the topcoat is dried together with the basecoat at
temperatures between ambient temperature and 140°C,
preferably at temperatures below 100°C, particularly

preferably at temperatures below 80°C.

The repair of damage sites in a finish is commonly
carried out by thorough cleaning of the damage site,
sanding, optional knife-filling and application of a
repair filler to the damage site. The damage. site 1is
then coated. Frequently, however, color differences are
to be expected in a panel repair of this type. The
repair of metallic finishes is a particular problem,
since the color and the brightness of the effect depend
heavily on the manner of processing. Decisive factors in
this context include the nozzle width of the spraygun and
the spray pressure. The nature of dilution and the spray

viscosity also have an influence on color and effect.

If color differences are to be expected in such a panel
repair and there is no delimitation of the area by trim

strips or edges, it may be advantageous and economic to
compensate the color differences by so-called blending
into the adjacent section, the spray coat gradually

running out.
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In the case of blending in, the respray coat is opaque in
the damage site and gradually runs out in the adjacent
areas, i.e. [lacuna] coating thickness gradually

decreasing to 0 um from the edge of the damage site

outwards, using special-effect finishes such as metallic

basecoats. After this, the whole area is then covered
with a clearcoat until delimitations are reached. In
this context, the damage site is usually recoated
opaquely at a reduced spraygun pressure of about 2 bar
and the blend-coating area is coated over thinly,
gradually running out, at a reduced pistol pressure of
about 1 bar ("misting out"). Low-solids, conventional
special-effect finishes are normally employed for this
repair to the damage site. After initial drying of the
basecoat produced in this way, the repair site and the
adjacent sections are resprayed totally with a clearcoat
and, after any flash-off time which may be necessary, are
dried together with the previously applied layers at

temperatures of, preferably, between ambient temperature

and 100°C.

Furthermore, it is common in such a panel repair, if
color differences are to be expected and there 1is no
delimitation of the area by trim strips or edges, to
follow the conventional preparatory work by prespraying
with a heavily diluted clearcoat. The damage site 1is
then resprayed opaquely at reduced spraygun pressure
(about 2 bar) with the basecoat composition, and then the

blend-coating area is recoated thinly, gradually running
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out, at about 1 bar spraygun pressure ("misting out").
This process is also followed, after initial drying of
the basecoat produced in this way, by a total respray of
the repair site 'and the adjacent sections with a
clearcoat and, after any flash-off time which may be
necessary, by drying together with the previously applied
coats at temperatures of, preferably, between ambient

temperatures and 100°C.

In the abovementioned processes which are usual for the
production of a refinish, the spraygun is normally held
at right angles to the substrate surface for the
application of the individual coats of paint. For
misting out, the qun is often rotated out of this right-
angled position to the mist region, in order to achieve a
finer transition. ' In the course of the blending-in of
critical colors (e.g. VW mint-met. VWL-B6/00U, VW bambus-
met. VWL-Y1/00Z2), clearly visible spray-mist margins are
often observed despite these known processes, which
margins are evident as marginal zones which, depending on
the spray pressure, are lighter or darker and are

generally less colored (gray).

Problems occur, moreover, in the application of water-
based finishes. Marginal-zone marking or clouding 1is
very often observed in this case. Consequently, it is
known from DE-A-40 09 000 to apply initially an aqueous
clearcoat, prior to the application of the water-based

finish, to the damage site and the adjacent regions of



10

15

20

29

30

CA 02169476 2004-04-14

29018-77
- 5 -

the old finish, and only then to spray on the aqueous
basecoat such that it gradually runs out. In the case of
some colors (for example the metallic colors mentioned
above), however, even this process gives rise to the

F

abovementioned marking of the spray-mist margins.

The present invention provides a process for the

F
pra—

production of a refinish, with which repairs could be

carried out to the damage sites on a multicoat metallic or

special—-effect finish, even with critical colors, such that

F

the site of repair 1s virtually or completely invisible,

i1.e. such that color changes, clouding and marginal-zone

marking should each be avoided in the transitional region

between repair filler and old finish and in the transitional

region between basecoat and clearcoat. In this context,

this process should be applicable both to conventional and

to agueous coating compositlons.

This 1s surprisingly achleved by a process of the

type mentioned at the beginning which 1s characterized in

that

1. during the application of the basecoat composition to the
adjacent regions of the old finish, the spraygun is inclined

diagonally to the damage site, and

2. during the application of the basecoat composition, a
normal or only slightly reduced spraygun 1nput pressure 1S

used.

Surprisingly, the process according to the
invention can be used to repalr damage sites on a multicoat

metallic finish in such a way that the site of repair is

almost or completely invisible. In particular, the effects

in the marginal zones, which are observed frequently in the

case of conventional repair methods, are avoided. The
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spray-mist margins which are often clearly visible in the

blending-in of critical colors (e.g. VW mint-met. VWL-

B6/00U, VW bambus-met. VWL-Y1/00%Z) and which, depending on

the spray pressure, are evident as lighter or darker,

generally less colored (gray) margilnal zones, are avoided in

particular. In this respect, 1t 1s of importance that these

outstanding results can be achieved using both conventional

metallic refinish basecoats and agueous metallic finish

basecoats.

The process according to the invention for the

production of a multicoat refinish can be applied to a very

~ -

wide varlety of substrates. It is of no consequence to the

process whether the damage sites have conventional or water-

thinnable systems.

In one aspect, the invention provides a process

—

for the production of a multicoat refinish of a damage site,

P
—

comprising the steps of: a) preparing the damage site by

cleaning, sanding, and, optionally, applying a filler, and

preparing areas bearing an old finish that are adjacent to

the damage site by a pretreatment; b) applying a basecoat

-

composition comprising a metallic pigment, a special-effect

pigment or a mixture thereof to the prepared damage site and

prepared adjacent areas bearing the old finish, by spraying

from a spraygun inclined towards the damage site to form an

angle of between 25° and 65° with the prepared adjacent

areas bearing the old finish, such that the basecoat 1is

opaque at the damage site and gradually runs out in the

prepared adjacent areas bearing the old finish, using a

spraygun inlet pressure of from 3.0 to 4.5 bar; c¢) forming a

polymer film from the applied basecoat composition; d)

applying a transparent topcoat composition to the resulting

basecoat and, optionally, to the prepared adjacent areas

bearing the old finish not coated with the basecoat
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composition; and subsequently e) drying the topcoat
composition together with the resulting basecoat at a

temperature between ambient temperature and 140°C. For

example, the spraygun may form an angle of between 30° and
60° with the prepared adjacent areas bearing the old finish.

Preferably, the topcoat'and basecoat compositions are dried

together at a temperature between amblent temperature and

100°C, and more preferably at a temperature between ambient

temperature and 80°C. During the application of the basecoat

composlition, the spraygun may be rotated from an angle of

90° with respect to the damage site to an angle of from 25°

to 65%, e.g. 30° to 60°, with respect to the prepared

adjacent areas bearing the old finish, and misting of the

spray jet 1s avoided. The process may further comprise a

iy

step of masking off the prepared adjacent areas bearing the

olcd finish, applying the basecoat composition to opacity by

spraying, and then removing the masking and spraying the

prepared adjacent areas bearing the old finish with the

basecoat composition. Suitably, the prepared adjacent areas

bearing the old finish are coated with the basecoat
composition in multiple successive spray passes by: a)

applying the basecoat composition at a starting point from

P

an outer edge of the prepared adjacent areas bearing the old

finish inward to the damage site; b) in the next spray pass,

applying the basecoat composition inward to the damage site

F

from a part of the prepared adjacent areas bearing the old

finish, which 1s closer to the damage site than the starting

polnt at which application was begun in step a); and

optionally, c¢) repeating process step b) one or more times.

The basecoat composition may be applied in from 1 to 8,

preferably 2 to 4, spray passes to the prepared adjacent

areas bearing the old finish. Suitably, the applied

basecoat decreases to a dry film thickness of 0 um in the

prepared adjacent areas bearing the old finish which is
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between 1 cm and 1 m wide from the damage site outwards.

The transparent topcoat composition may be applied over the

prepared adjacent areas bearing the old finish which have

been coated with the basecoat composition, until a trim

5 strip or edge 1is reached. Further, the transparent topcoat

composition may be applied such that it gradually runs out.

The process may further comprilise applying to the prepared

damage site and the prepared adjacent areas bearing the old

e

finish, a coating composition which 1s free of metallic and

10 special-effect pigment, prior to applying the basecoat

composition. The spraygun may have a nozzle width of 1.0 to

1.6 mm.

For carrying out the process according to the

invention, the damage site is first prepared as usual by

1> thorough cleaning, sanding, optional knife-filling and

fillers. The preparatory operations required in each case
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depend on the nature of the damage to be repaired and on
the quality required of the refinish. Such operations
are known (cf. e.g. Glasurit-Handbuch, Farben + Lacke,
1l1th Edition, Kurt R. Vincentz Verlag, Hanover 1984,

chapter 4, section 72 "Pkw-Reparaturlackierung"”

[Automotive refinishing], page 523 ff.) and therefore
require no further discussion here. Both conventional
and water-dilutable primer materials, as are commonly
employed, are suitable for these preparatory operations.
For economic reasons, and to improve workplace safety

(fire protection), and - in particular - to reduce
environmental pollution, use is increasingly being made

of water-dilutable primer materials.

The regions of the old finish to be recoated are likewise
prepared appropriately to receive a refinish.
Conventionally, these regions of the old finish, which
are to be recoated with a refinish, are thoroughly
cleaned, for example using a silicone stripper, and
roughened with abrasive paste or sandpaper. After this,
the area pretreated in this way is usually cleaned again
and degreased. 1In addition to this, however, it 1is also
possible to precoat these regions of the old finish
using, for example, an adhesion promoter solution. This
preparation of the regions of the old finish to be
coated, however, is likewise known and therefore requires

no further discussion.

If desired, an aqueous or water-dilutable or else
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conventional coating composition can subsequently be
applied to the appropriately prepared damage site and,
furthermore, to the adjacent areas of the old finish. 1In

this case, this coating composition is applied in the

‘region of the damage site at a dry film thickness of 2-50

um, preferably 5-20 um. In the adjacent areas of the old
finish, on the other hand, the dry film thickness of this
coating composition gradually decreases, from the edge of
the damage site outwards, down to 0 um. This type of
coating with a decreasing coating thickness is commonly
described as running out gradually'. This term is also
used below, for purposes of simplification, for the
application of coating compositions with a coating
thickness decreasing gradually to 0 um. The region of
the adjacent, old finish, which is coated - running out
gradually - with this coating composition, depends on a
number of factors such as, for example, the spraygun
employed, the spray pressure, the nature, size and
position of the damage site and the 1like. The
application of the coatiqg composition, gradually running
out, 1is conventionally effected in a region of the old
finish around the damage sit'e which is between 1 cm and
1 m wide. However, the optimum region of the old finish
to be coated in each case can readily be determined by
the person skilled in the art on the basis of a few

routine tests.

In addition to this variant of spraying the coating

composition, with the coat gradually running out, it is
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also possible to apply this coating composition to the
damage site and to all of the adjacent region of the old

finish until a delimitation is reached, for example an
edge or strip, using a dry film thickness of 2-50 um,

preferably 5-20 um.

In the case of metallic basecoats in particular, this
leads to an improved color match with the old finish.
Normally, heavily diluted clearcoats are applied for this
operation, which may be either aqueous, water-dilutable

or else conventional.

If conventional clearcoats are applied, then preliminary
drying must be carried out before the basecoat 1is
applied. This is usually performed by heating the
clearcoat to a temperature below 140°C, preferably below
80°C, for a period of 5-60 min.

If aqueous coating compositions are employed for this
step of the process, then a baking step may optionally be

omitted and, after a brief flash-off time of from 5 to

50 min, the basecoat composition can be applied directly.

If this damage site and the adjacent regions of the old
finish are presprayed using such a clearcoat, then it may

optionally be possible to omit the sanding of the old

finish. Conventionally, however, the above-described

pretreatment of the old finish is carried out by cleaning

and sanding.
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Examples of aqueous clearcoats which are suitable for
this pretreatment of the damage site and the old finish

are described in DE-2-40 09 000. In addition to this,

however, the conventional c¢learcoats commonly employved

for this purpose, as marketed by, for example, Glasurit

GmbH, can be emploved.

It 1is essential to the invention that a basecoat

composition containing metallic and/or special-effect
pigments 1s then applied, using a specific application
technique,. to the appropriately prepared damage site and,

furthermore, to the adjacent areas which bear the old

finish.

Conventionally, this basecoat composition 1s applied by
spraying such thaﬁ the damage site is misted out

opaquely at a reduced spraygun pressure (about 2 bar) and
the blend~-coating area 1i1s misted out thinly, gradually
running out, at a reduced spraygun pressure (about 1
bar). The position of the spraygun during this procedure

is normally at right angles to the substrate surface.

- For misting out, the gun 1is often rotated out of this

right-angled position towards the misting region -(regidn
of the adjacent old finish) in order to achieve a finer
transition. However, these conventional methods lead -
especially during the blending-in of critical colors - in
many cases to visible spray-mist margins, which are

evident depending on the spray pressure as lighter or
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darker, generally less colored (gray) marginal 2zones.

These visible spray-mist margins are avoided by the

process according to the invention.

In the process according to the invention, in the case of
the first variant, the areas adjacent to the damage site,
bearing the old finish, are first masked off, and then a
basecoat composition containing metallic and/or special-
effect pigment is applied opaquely by spraying in the
region of the damage site. In this context, it 1is
preferred to use a normal or only a slightly reduced
spraygun pressure. The spraygun input pressure is
preferably between 3.0 and 4.5 bar. The spraygun output
pressure varies depending on the spraygun used. For
example, it is between 0.6 and 0.7 bar if an HVLP (high-
volume, low¥pressure) gun 1s used. After this, the
masking is removed and the areas adjacent to the damage
site, bearing the old finish, are coated by spraying with
the basecoat composition containing metallic and/or
special-effect pigments, such that the basecoat gradually
runs out. In this case, too, it 1s preferred to use a
normal or only slightly reduced spraygun pressure. The
spraygun input pressure is, here too, preferably above 2
bar, particularly preferably between 3 and
4.5 bar. In turn, the sprayqun output pressure varies
depending on the spraygun used. Sprayqgquns which are
suitable for the application of the basecoat composition
are all those which are conventionally employed for the

application of basecoats, for example the HVLP guns
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mentioned above, but also normal pneumatic high-

performance sprayguns (e.g. SATA JET 1,4 E).

It is essential to the invention, furthermore, that the
spraygun is inclined diagonally towards the damage site
when the basecoat composition is applied to these
adjacent regions of the old £finish. It is preferred,
during the application of the basecoat composition, for
the sprayqun to be inclined towards the damage site such
that the sprayqun forms an angle of between 25 and 65°,
particularly preferably between 30 and 60°, with the
surface of the old finish. The angle should in each case
be chosen such that misting of the spray jet is avoided
as far as possible. Consequently, the angle chosen

should be smaller the larger the width of the spray jet.

In a very particularly preferred manner, the spraygun is

rotated during the application of the basecoat
composition such that the spraygun forms an angle of 90 t
60° with the surface of the old finish in the region of
the damage site, and, particularly preferably, is guided
substantially vertical with respect to the surface. 1In
the outer region of the area bearing the old finish, the
spraygun then again forms an angle of from 25 to 65°,
particularly preferably from 30 to 60°. In this process,
therefore, the spraygun is first held vertically in the
region of the damage site and then, during the spraying

operation, is rotated into a diagonal position if working

from the damage site outwards. Correspondingly, the
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spraygun is first held in a diagonal inclination towards
the damage site and, during the spraying operation, 1s
rotated into a right-angled position, if working from the

region of the old finish towards the damage site.

By this combination of the two process parameters -
firstly, the holding of the sprayqun diagonally towards
the damage site and, secondly, the application of the
basecoat composition at normal or only slightly reduced
pressure - spray mists are avoided when building up the
basecoat, whereas in prior processes it is precisely the
basecoat which is misted during the application of the
basecbat. By this process according to the invention it
is ensured that visible spray-mist margins are avoided

even when blend-coating with critical colors.

The basecoat composition containing metallic and/or
special-effect pigments is preferably applied in two or
more successive spray passes. In this operation, the
basecoaﬁ composition is first applied opaquely in the
region of the damagé site, the adjacent regions being
masked off as described above. After removing the
masking, the adjacent regions of the old finish are then
coated with the basecoat composition, wusing - as
described above - normal or only slightly reduced
spraygun pressure and guiding the spraygun in diagonal
inclination with respect to the damage site. In this
context; the basecoat composition is preferably applied

by two or more spray passes in the region of the old
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finish.

The preferred procedure here is to begin application of
the basecoat composition in the outer region of the old
finish and to continue application towards the damage
site until the damage site itself 1is reached. In the
next spray pass, the application of the basecoat
composition is bequn at a site in the old finish which 1is
closer to the damage site than the starting point at
which application of the basecoat was begun 1in the
previous spray pass. By this spatially offset repetition
of the application of the basecoat composition in a
second spray pass, it 1s possible to achieve a gradually
running-out color match (the underlayer showing through).
If desired, this spray pass can also be repeated several
times more, especially if basecoat compositions of only
poor opacity are applied. The basecoat composition 1is

preferably applied from 1 to 8, particularly preferably
from 2 to 4, spray paéses to the areas adjacent to the

damage site, bearing the old finish.

Of course, it is also possible in this context to achieve
the gradually running-out color match by beginning the
first spray pass in the region of the damage site and,
starting from here, to spray the region of the old finish
such that the coating gradually runs out. In the second
and any further, subsequent spray passes, application of
the basecoat composition is then begun each time at a

greater distance from the damage site. Essential
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features of the i1nvention continue to be the guidance of the
spraygun at an inclination with respect to the damage site
and the use of a normal or only slightly reduced spraygun

pressure.

Furthermore, it is also possible, for the appiication of
the basecoat compo'sition, not to mask off the areas
adjacent to the damage site, bearing the old finish, but
to coat the damage site directly and opaquely and tg coat
the adjacent regions of the old finish such that the coat

gradually runs out (variant 2 of the process according to

the invention).

This .process can again be begun in the region of the
damage site or in the region of the old finish adjacent
thereto. Again, too, a number of spray passes are
possible. The only difference between variants 1 and 2
of the process according to the invention is the masking
of the damage site. With regard to further details,
therefore, ' reference is made to the description above of
variant 1. In this wvariant of +the process too,
‘therefore, it is essential to the invention that the
spr&;j,rgun be held preferably vertically in the region of
the damage site and then, during the application of the
basecoat compositién in the adjacent regions of the old
finish, that' it be rotated such that it 1is inclined
toya’fds the damage site. 'Furthermore,- normal or only

slightly reduced spraygun pressure is again ‘used, as has

already been described above.
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and/or special-e:

Basecoat compositions which contain metallic

fect pigments and are suitable for this

process (variants 1 and 2) are all those conventionally

employed for refinishing. For example, the aqueous basecoat

compositions described in DE-A-40

The basecoat composition prepared

09 000 are also suitable.

using a mixer system,

which may be either conventional or agueous, are also

sultable.

Examples of suitable, conventional and aqueous

basecoat compositions are those prepared using a mixer

system described in DE-A-41 10 520, DE-A-42 32 721, and

DE-A-42 32 717.

=

For the application of these basecoat compositions

containing metallic and/or special-effect pigments, the

sprayguns conventionally employed

for topcoats are suitable.

F

Sprayguns having a nozzle width of 1.0-1.6 mm are preferably

employed. For the application of

the basecoat compositions,

the spraygun 1nput pressure 1s preferably between 3.0 and

4.5 bar. The sprayvgun output pressure varies with the

respective spraygun used.

As already stated, the basecoat composition is

applied in the region of the areas bearing the old finish

such that the coat gradually runs

out. This means that the

dry film thickness of the basecoat decreases down to 0 um.
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In this context, the dry film thickness of the basecoat
preferably decreases to 0 pﬁt in a region of the old
finish which is between 1 cm and 1 m wide. However,
depending on the size and position of the damage site,

this region of the old finish which is coated with the

~ basecoat gradually running out may also be considerably

larger. For example, it may be entirely appropriate to
apply the basecoat composition so that it gradually runs
out until a delimitation is reached or even into the
adjacent section. However, this 1is familiar to the

person skilled in the art and requires no further

discussion here.

After formation of a polymer film from the basecoat
compositibn, preferably after drying of the basecoat at
temperatureé from ambient temperature to 140°C,
preferably at temperatures below 80°C, for a period of
from 5 to 60 min, and if appropriate after a brief
cooling period which is in general at least 5 min, a
suitable transparent topcoat composition is applied to
the basecoat. If a clearcoat has also been applied prior
to the application of the basecoat composition, and if
not all of the clearcoat region was provided with a
basecoat, the suitable transparent topcoat composition 1is
also applied to those sections of the clearcoat which

were not coated with the basecoat. The topcoat
composition is preferably applied so that it gradually

runs out into the uncoated region of the old finish or so

‘that it is opaque over the entire adjacent old £finish
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until reaching an edge, trim strip or the like, since 1in
this way time-consuming polishing work can be dispensed

with. The dry film thickness of the topcoat is 1in

general between 30 and 100 um.

Suitable topcoat compositions include both organically
dissolved and aqueous 1- or 2-component clearcoats.
Clearcoats which are frequently employed are those based
on an acrylate copolymer containing hydroxyl groups and
on a polyisocyanate. Examples of such clearcoats are
described in the patent applications DE-A-34 12 534,
DE-A-36 09 519, DE-A-37 31 652 and DE-A~-38 23 005. Also
suitable are the moisture-curing clearcoats which are
described in the international patent application having
the international publication number WO 88/02010 and are

based on polyaddition polymers containing alkoxy- or

aryloxy-silane units.

After any flash-off time which may be necessary, of about
5 min,'the topcoat is then dried, together if appropriate
with the basecoat and together if appropriate with the
previously applied clearcoat, at temperatures between
ambient temperature and 140°C, preferably at temperatures

below 80°C, for a period of from 5 to 120 min.

The invention is now illustrated in more detail 1in the
Examples which follow. All parts and percentages 1n

these Examples are by weight, unless expressly stated

otherwise. The substrate used is a multicoat, simulated
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old finish as is <conventional in production-line
automotive finishing. In this context it 1s of no
consequence whether the coating materials are based on

conventional or on water-thinnable systems.

Simulation of a damage site

The substrate used is an electrodeposition-primed steel
panel provided with a commercially available,
conventional filler material based on a melamine-

crosslinked polyester resin (FC 60-7133 from BASF Lacke +

Farben AG, Miinster; dry film thickness 40 um), a
commércially available, conventional metallic basecoat
based on cellulose acetobutyrate (AE 54-9153 from BASF
Lacke + Farben AG, Miinster; dry film thickness 15 um) and
a commercially available, conventional clearcoat based on
isocyanate-crosslinked acrylates which contain hydroxyl
groups (AF 23-0185 from BASF Lacke + Farben AG, Munster;
dry film thickness 60 um). After conventional drying
(60°C, 30 min) the coated panel is additionally stored
for a number of hours at elevated temperature, for

example 60°C, and in this way the coating is aged.

A repair site is simulated on this substrate by preparing
an area sanded through down to the sheet metal (diameter
approximately 5 cm). This sanded-through area 1is
produced such that the transitions from the metal to the

clearcoat are as flat as possible.
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A commercially available, conventional primer surfacer
for refinishing, based on isocyanate-crosslinked
acrylates containing hydroxyl groups (AB 85-1122 from
BASF Lacke + Farben AG, Minster; dry film thickness
70 um), 1is applied to the damage site produced in this
way and is dried by heating at 60°C for a period of 30
min. The damage site and the sections of the old finish
adjacent to the damage site, which are also to be coated
in the course of the blending~-in operation (a 1 cm wide
strip around the damage site), are roughened with
sandpaper so as to produce smooth transitions to the old

finish.

Example 1

In the case of the damage site described above, the
adjacent regions of the old finish are masked off (for
example using water-resistant masking paper). Then the
commercially available refinish basecoat composition VW
mint-met. VWL-B6/00U from BASF Lacke + Farben AG, Minster
is applied opaquely in the region of the damage site (dry
film thickness 15 um). This application is carried out
using the HVLP spraygun (high-volume, low-pressure
spraygun) SATA Jet B NR92 (nozzle width 1.3 mm) at a
spraygun input pressure of 4.5 bar (spraygun output
pressure 0.7 bar). The masking is then removed and the
blend-coating area is coated from the outside towards the

damage site with the basecoat composition. The above-

described HVLP spraygun SATA Jet B NR92 is also employed
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for this. In this case, the spraygun input pressure is
again 4.5 bar and the sprayqun output pressure 0.7 bar.
During the application of the basecoat composition 1in the
region of the old finish, the sprayqun is first held at
an angle of about 45° to the substrate, towards the
damage site, and then is rotated into a right-angled
position during the spraying operation. In this spraying
operation, the application of the basecoat composition is
bequn in the outer region of the old finish, working
towards the damage site. After the damage site has been
coated over, in order to coat the old finish on the other
side of the damage site, the spraygun is correspondingly
rotated out of the right-angled position back 1into a
diagonal position (45° angle to the substrate, towards
the damage site). By repetition of the procedure -
spatially offset if desired - in a second spray pass it
is possible to achieve a color match such that the coat
gradually runs out (the underlayer shows through). The
second spray pass preferably begins at a site of the old
finish which is closer to the damage site than the point
at which the first spray pass is bequn. If desired, this
second spray pass can also be repeated several times. It
is also possible for the first spray pass to begin closer
to the damage site, with the second spray pass then being

begun at a greater distance from the damage site.

After a brief flash-off time of 60 min, the clearcoat 1is

sprayed over the entire repair area and over the region

of the basecoat composition applied, gradually running
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out 1into the region of the uncoated old finish. The
product employed is the commercially available
2-component clearcoat based on isocyanate-crosslinked
acrylates which contain hydroxyl groups (AF 23-0185 + SC
29-0173 + SV 41-0391 from BASF Lacke + Farben AgG,
Miinster; mixing ratio 2:1:0.6). By applying the
clearcoat over the region of the basecoat into the
adjacent sections, the resulting coating has a uniform
surface structure, so that a laborious polishing
operation on the damage site 1s no longer necessary. 1In
this context, the clearcoat is applied in the region of
the damage site at a dry film thickness of 60 um. After

a brief flash-off time of 5 min, the topcoat is finally

dried at 60°C for 30 min.

In contrast to the previous process, matching is achieved
not by misting at reduced pressure but by avoiding spray

mist while building up the basecoat.

Example 2

The damage site described above 1is coated, from the
outside towards the damage site, at normal spraygun input
pressure (4.5 bar) and a spraygun output pressure of
0.7 bar, using the above-described spraygun SATA Jet B
NR92 and the commercially available refinish basecoat

composition described in Example 1l: VW mint-met

VWL-B6/00U.
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The damage site itself is coated using this sprayqun with
an opaque coating of the basecoat composition at normal
spraygun input pressure (4.5 bar). In this case, too,

the sprayqun is first held inclined towards the damage

~site at an angle of about 45° to the substrate and then,

during the spraying operation, is rotated into a right-
angled position which is reached in the region of the
damage site. By repetition of the procedure - spatially
offset if desired- - in a second and, if desired, a third
or fourth spray pass, it is possible to achieve a color

match such that the coat gradually runs out.

In this case too it is possible for the first spray pass
to be closer to the damage site than the second and any
subsequent.spray passes. After a brief flash-off time of
60 min, the .clearcoat is sprayed over the entire repair
area and over the region of the basecoat composition
applied such that it gradually runs out into the region
of the uncoated old finish. The product employed is the
commercially available 2-component clearcoat based on
isocyanate-crosslinked acrylates which contain hydroxyl
groups (AF 23-0185 + SC 29-0173 + SV 41-0391 from BASF
Lacke + Farben AG, Miinster; mixing ratio 2:1:0.6). By
applying the clearcoat over the region of the basecoat
into the adjacent sections, [lacuna] has a uniform
surface structure, so that a 1laborious polishing
operation on the damage site is no longer necessary. 1In

this context, the clearcoat is applied in the region of

the damage site at a dry film thickness of 60 um. After
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a brief flash-off time of 5 min, the topcoat is finally
dried at 60°C for 30 min.

fers, therefore, from Example 1 only 1n

I

This Example 2 dui:

that the damage site is effected simultaneously with the

coating of the areas bearing the old finish, and not in a

separate operation. In this process, too, no spray-mist

margins are observed with critical colors.

Examples 3 and 4

Examples 1 and 2 are repeated with the sole difference

that the basecoat composition employed is now the

commei:cially available basecoat composition VW bambus-

met. VWL-Y1/00%Z.
Comparison Example

The procedure is anal'egous to Examples 1-4, the sole
difference being that the basecoat.composition is-applied
in the region of the damage site at a reduced ptessure
(spraygun input pressure about 2 bar and spraygun output
pressure 0.4 bar) and the blend-coating area [lacuna] at
a reduced spraygqun lnput pressure of 1 bar and a sPra§§un’
output pressure of < 0.4 bar. Moreover, the position of

the spraygun is at right angles in the region of the

damage site and in the vicinity of the damage site and,

for misting out, the gun 1s rotated out of this right-

angled position towards the misting region (region of the
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old finish) in order to achieve a finer transition. 1In
the case of both the refinish basecoat VW mint-met.
VWL-B6/00U and the refinish basecoat VW bambus-met.
VWL-Y1/00Z, <clearly visible spray-mist margins are
observed, which are evident as darker, 1less colored

(gray) marginal 2zones.
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CLAIMS:

1. A process for the production of a multicoat

F

refinish of a damage site, comprising the steps of:

a) preparing the damage site by cleaning, sanding,

5 and, optionally, applying a filler, and preparing areas

bearing an old finish that are adjacent to the damage site

by a pretreatment;

b) applying a basecoat composition comprising a

i
—

metallic pigment, a speclal-effect pigment or a mixture

f'.'.

10 thereof to the prepared damage site and prepared adjacent

areas bearing the old finish, by spraying from a spraygun

inclined towards the damage site to form an angle of between

25° and 65° with the prepared adjacent areas bearing the old

finish, such that the basecoat is opaque at the damage site

15 and gradually runs out 1in the prepared adjacent areas

)

bearing the old finish, using a spraygun inlet pressure o:

from 3.0 to 4.5 bar;

c) forming a polymer film from the applied

basecoat composition;

20 d) applying a transparent topcoat composition to
the resulting baseccat and, optionally, to the prepared

adjacent areas bearing the old finish not coated with the

basecoat composition; and subseguently

e) drying the topcoat composition together with

25 the resulting basecoat at a temperature between ambient

temperature and 140°C.

2. The process according to claim 1, wherein the

F

spraygun forms an angle of between 30° and 60° with the

prepared adjacent areas bearing the old finish.
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3. The process according to claim 1 or 2, wherein the
topcoat and basecoat compositions are dried together at a

temperature between ambient temperature and 100°C.

4 . The process according to claim 3, wherein the
topcoat and basecoat compositions are dried together at a

temperature between ambient temperature and 80°C.

0. The process according to any one of claims 1 to 4,

P

wherelin, durling the application of the basecoat composition,

the spraygun is rotated from an angle of 90° with respect to

P )

the damage site to an angle of from 25° to 65° with respect

to the prepared adjacent areas bearing the old finish, and

wherein misting of the spray jet is avoided.

0. The process of claim 5, wherein the angle is from
30° to 60°.
7. The process according to any one of claims 1 to 6,

further comprising a step of masking off the prepared

adjacent areas bearing the old finish, applying the basecoat
composition to opacity by spraying, and then removing the
masking and spraying the prepared adjacent areas bearing the

old finish with the basecoat composition.

F

g . The process according to any one of claims 1 to 7,

wherein the prepared adjacent areas bearing the old finish

are coated with the basecoat composition in multiple

successlve spray passes by:

a) applying the basecoat composition at a starting

F

point from an outer edge of the prepared adjacent areas

bearing the old finish i1nward to the damage site;

) in the next spray pass, applving the basecoat

composlition i1nward to the damage site from a part of the

prepared adjacent areas bearing the old finish, which 1is
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closer to the damage site than the starting point at which

application was begun in step a); and optionally,
C) repeating process step b) one or more times.

9. The process according to any one of claims 1 to 8,
wherein the basecoat composition 1s applied in from 1 to 8

spray passes to the prepared adjacent areas bearing the old

finish.

10. The process according to claim 9, wherein the

basecoat composition 1s applied from 2 to 4 spray passes.

11. The process according to any one of

claims 1 to 10, wherein the applied basecoat decreases to a

dry film thickness of 0 um 1n the prepared adjacent areas

bearing the old finish which i1s between 1 cm and 1 m wide

from the damage site outwards.

P
p—

12. The process according to any one of

claims 1 to 11, whereiln the transparent topcoat composition
is applied over the prepared adjacent areas bearing the old

finish which have been coated with the basecocat composition,

until a trim strip or edge 1s reached.

13. The process according to any one of
claims 1 to 12, wherein the transparent topcoat composition

1s applied such that it gradually runs out.

14. The process according to any one of
claims 1 to 12, further comprising applying to the prepared

damage site and the prepared adjacent areas bearing the old

finish, a coating composition which 1s free of metallic and

special-effect pigment, prior to applying the basecoat

composition.



CA 02169476 2004-04-14

29018-77
- 29 —

15. The process according to any one of

i

claims 1 to 14, wherein the spraygun has a nozzle width o:

1.0 to 1.6 mm.

FETHERSTONHAUGH & CO.
OTTAWA, CANADA

PATENT AGENTS
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