Process for the decorative design of a lacquered substrate surface 5

- The invention relates to a process for .the decorative design of a
tsFacquered substrate surface and also to the substrates obtained in
accordance with the process. The _process according to the invention nmay
find application, in 10 particular, in ?ﬁe decorative surface design of
~vehicle bodi es, of the conponents thereof and also of vehicle parts.
Di verse exanpl es of decorative surface designs are known, 15 in
particular, fromthe domain of autonobile |acquering. These i ncl ude,
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Diverse examples of decorative surface designs are known,
15 in particular, from the domain of automobile lacquering.
| Thege include, for example, individual lacquer finishes,
for example effect-producing lacquer finishes, lacquer
finishes in special colour tones or lacquer finishes in the
form of images, patterns or ornaments, but also the

20 application of appropriately designed adhesive films.

DE-C-196 13 383 describes a shaping puhch with which
microstructures can be applied onto objects. For example,
microstructures for generating a destructive interference

25 can be impressed into a lacquer layer which has been
applied onto a television picture tube for the purpose of
eliminating reflection.

The object of the invention is the provision of a process

30 for the decorative design of a lacquered substrate surface.
In this connection the process is to permit the generation
of unique and impressive decorative effects, for example in
the domain of the lacquering of goods that are manufactured
industrially or by handicraft, such as, for example, sports

35 equipment, instrument casings, and in particular in the

4 domain of vehicle lacquering and vehicle-part lacquering.

It has been shown that this object can be achieved by



35 bquiphent, I nstrument casings, and in particular in the domai n of
vehi cle | acquering and vehicle-part |acquering. It has been shown that
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The process can be implemented with coating agents that are
capable of being cured by high-energy radiation such as
light and/or that are capable of being cured thermally,

whereby curing may be effected by irradiation and/or
20 thermally.

Accordingly, a first, preferred embodiment of the invention
relates to a process for the decorative design of a
substrate surface, which is characterised in that a coating

25 agent which is capable of being cured by irradiation with
high-energy radiation, e.g. with light, is applied onto the
substrate surface and one or more partially or totally
translucent embossing dies is/are pressed, in each case
with its/their side exhibiting a . relief characterised by

30 amplitude maxima that are spaced from one another in the
range from 100 to 20,000 nm, into the uncured coating layer
at the place or places to be decorated, whereupon at least
the regions that are covered by the embossing die or dies
are irradiated through the embossing die or dies with high-

35 energy radiation, e.g. with light having a wavelength from
180 to 1,000 nm, thereafter the embossing die or dies
is/are removed and, in case places are present in the



at the place or places to be decorated, whereupon at |east t he regions
that "are covered by the enbossing .die or dies are irradi ated through
-£he enbossing die or dies with high- 35 energy radiation, e.g. with light
havi ng a wavel ength from 180 to 1,000,nm thereafter the enbossing die
~or dies I s/are renoved and, in case p?aces are present in the
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15 embossing die or dies is/are removed and, in case places
are present in the coating layer that are not yet cured,
these are completely cured thermally.

It is to be understood that the first, preferred embodiment

20 and the second embodiment which are described above can
also be combined with one another to create further
embodiments by appropriate coating agents which are
suitable for this purpose being used and, for example, a)
being firstly cured photochemically and, after removal of

25 the embossing dies, places that are not yet cured being
cured thermally, optionally in addition photochemically or
b) being firstly cured thermally and, after removal of the
embossing dies, places that are not yet cured being cured
photochemically, optionally in addition thermally or c¢)

30 being firstly cured photochemically and thermally and,
after removal of the embossing dies, places possibly
present that are not yet cured being cured photochemically
and/or thermally. If photochemical and thermal curing are
utilised in one process step, combined with one another,

35 this may be undertaken in sequence or simultaneously.
Hereinafter, for the purpose of simplification with respect
to the embossing die or dies and the place or places to be



énbo"'ssi ng"— di es, places that are not yet cured being cured :
photochen1cal|y optionally in addition thermally or c¢) 30 being firstly

cured photochenically and thermally and, after renoval of the enbossing
di es, places possibly present that arqhnot yet cured being cured
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20 The process according to the invention is suitable for the
decorative'design of a coating layer, for example on
industrially manufactured goods such as, e.g., cladding
panels, furniture, instrument casings, household
appliances, sports equipment, e.g. skis, surfboards, in

25 particular automobile bodies and the components
thereof as well as vehicle parts generally. For example,
in the case of the coating layer to be decoratively
designed it may be a question of a single-layer lacquer or
of a coating layer which is visible to the observer and

- 30 which is applied within the scope of a multilayer
lacquering. The goods that are provided with the coating
layer may themselves be made for example of wood, glass, but in particular of metal

or plastic and optionally already be prelayered with one or more lacquer layers.

35 The curable coating agents that are used in the process
according to the invention are not subject to any

restriction; it may be a question of all conventional



25 particul ar autonobil e bodi es and the components t hereof as well as
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- 15 persgon skilled in the art. Radically curing coating agents
are preferred. In the course of the influence of high-
energy radiation on coating layers which have been applied
from these coating agents, radicals arise in the coating
layers which trigger a cross-linking of the coating layers

20 by radical polymerisation of olefinic double bonds.

The preferred, radically curing coating agents contain
prepolymers, such as polymers or oligomers, which exhibit
radically polymerisable olefinic double bonds, in

25 particular in the form of (meth)acryloyl groups in the
molecule. The prepolymers may be present in combination
with conventional reactive diluents - i.e. reactive liquid
monomers. '

-30 Examples of prepolymers or oligomers are (meth)acrylic-

| functional (meth)acrYlic copolymers, epoxy resin
(meth) acrylates, polyester (meth)acrylates, polyether
(meth)acrylates, polyurethane (meth)acrylates, unsaturated
polyesters, unsaturated polyurethanes or silicone

35 (meth)acrylates with number-average molecular masses (Mn)
preferably in the range from 200 to 10,000, in particularly
preferred manner from 500 to 3,000 and with, on average, 2



The preferred, radically curing coating agents contain prepol yners,
such as pol ymers or oligoners, which exhibit radi cal ly pol yneri sabl e
ofefinic double bonds, in 25 particular in the formof (meth)acryl oyl
groups inthe nol ecul e. The prepol ymers may be present in conbination
wi th conventional reactive diluents - i.e. reactive liquid nononers.

30 Exanples of prepolyners or oligoners are (meth)acrylic- functi onal-
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silicone 35 (neth)acrylates w th nunber-average nol ecul ar masses (Vnh)
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be nono- unsatuhate di - unsat ur_at ed _or ¥gnsaturated Exanpl es of such
reactive di | ROAYEDEALUTEed-np EXPARLAS @fa ﬁ&aﬂ’fé"@stdéflélec% &fe:
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gl ycerol pFop PRI R1€ 4 10t e Y PARRETE L NRAC I A1 4 _putanediol
di (meth)acrylate, vinyl (meth)acrylate, allyl
15 (meth)acrylate, glycerol tri(meth)adrylate, glycerol
di (meth)acrylate, glycerol mono(meth)acrylate,
trimethylolpropane tri(meth)acrylate, trimethylolpropane
di (meth)acrylate, trimethylolpropane mono (meth)acrylate,
styrene, vinyltoluene, divinylbenzene, pentaerythritol
20 tri(meth)acrylate, pentaerythritol tetra(meth)acrylate,
dipropylene glycol di(meth)acrylate, tripropylene glycol
di(meth)adrylate, hexanediol di (meth)acrylate, as well as
mixtures thereof. |

25 The preferred, radically curing coating agents may contain
conventional photo-initiators, e.g. in amounts from 0.1 to
5 wt.%, preferably'from 0.5 to 3 wt.%, relative to the sum
of radically polymerisable prepolymers, reactive diluents
and photo-initiators. Examples of photo-initiators are

30 Dbenzoin and benzoin derivatives, acetophenone and
acetophenone derivatives, e.g. 2,2-diacetoxyacetophenone,
benzophenone and benzophenone derivatives, thioxanthone and
thioxanthone derivatives, anthragquinone, 1-
benzoylcyclohexanol, organophosphoric compounds such as,

35 e.g., acyl phosphine oxides. The photo-initiators may be
empioyed on their own or in combination. In addition,

further synergistic components, e.g. tertiary amines, may



tlri met hyl.ol propane tri (nmeth)acrylate, trinethylol propane

di (meth)acrylate, trimethyl ol propane nono(mneth)acryl ate, styrene,

vi nyl t ol uene, divinyl benzene, pentaerythritol 20 tri(neth)acryl ate,
pentaerythritol tetra(meth)acrylate, , propyl ene gl ycol
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t he ring_opeﬁpm@agémqjqﬁ1an ester group and a hydroxyl group, the

15 addition of a hydroxyl group onto an isocyanate group
accompanied by formation of a urethane group, the reaction
of a hydroxyl group with a blocked isocyanate group
accompanied by formation of a urethane group and
elimination of the blocking agent, the reaction of a

20 hydroxyl group with an N-methylol group accompanied by.
elimination of water, the reaction of a hydroxyl group with
an N-methylol ether group accompanied by elimination of the
etherification alcohol, the transesterification reaction of
a hydroxyl group with an ester group accompanied by

25 elimination of the esterification alcohol, the
transurethanation reaction of a hydroxyl group with a
carbamate group accompanied by elimination of alcohol, the
reaction of a carbamate group with an N-methylol ether
group accompanied by elimination of the etherification

30 alcochol.

If a combination of photochemical and thermal curing is to
be effected, then the coating agents which in themselves
are capable of being cured by irradiation with light,

35 according to a radical mechanism, may additionally contain,
besides the photo-initiators, conventional radical
initiators that are éapable of being activated thermally



6f an epgxi de group onto a carboxyl group acconpanfed by formati on of an
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bl ocki ng agent, the reaction of -a 20 hydroxyl group with an N nethyl ol

group acconpani.e el i,m t|on the reaction of _a h oxyl
roup with T aRacfnE o et afn B RrpR 4Bl S Ee, ok CBEAIR Ry R ORPOR | he
etherificatiab &b@mhmhdlbb&stram&amp&esfbtathemmbaabuaenraalcal a hydr oxyl

roup with ag roup. ac e i lsQn t
gsteflflcatlgﬁﬁgﬁggﬁgl %?he %Eggranghre?%an§flgkggeégtlgn 8@3§ﬂ¥%ﬂcmy
group with ac-C cdealvimgt dngitday oxsc onPiei @@relﬁy:recleudmamumﬁ eleqpliomsthl , the
reaction gf %r@a ReJRLS ¥ .QURJIMS! Rrar Npmthylal ogf h‘: e_sun %rfo%%dlciafllg

acconpani ed I m nation of the ethérification 30

conbi nat i on. BP lyRsrderblicc Frepad YWedSnaF SaGtiiNg |d§-1tU@ntS apd apddald, t hen
the coating agepistwisch in thensel ves are capabl e of being cured by
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agent system that is capable of being cured by irradiation

15 with light and 1 to 50 wt.% of a binding-agent system that
is capable of being cured by addition reactions and/or
condensation reactions and that, optionally in addition, is
physically drying, whereby the wt.% figures refer in each
case to the solids and make up 100 wt.%, and/or in making

20 use of binding-agent systems which in themselves are
capable of being cured by irradiation with light and which
exhibit additional groups that are capable of cross-linking
as a result of addition reactions and/or condensation
reactions. Examples of addition reactions and/or

25 condensation reactions are those already mentioned above.

The curable coating agents that are used in the process
according to the invention may be pigmented or coloured-
transparent or colourless-transparent. It is preferably a

30 qguestion of colourless clear lacquers or of colour-
imparting and/or effect-imparting coating agents, e.g.
basecoat lacquers.

The coating agents may be applied by conventional methods,
35 for example by spray application, onto the substrates to be
decorated. Application may be effected onto the entire



A further possible way of comnbining photochenical and 10 thermal curing

‘consi'sts in making use of coating agents whi ch are only capable of being
partially cured by irradiation with Iight and which contain a m xture
consisting of, for exanple, 50 to 99 wt.[gr] of a bonding- agent system
that is capable of being cured by irradiation 15 with light and 1 to 50
Wwt.[err] of a binding-agent systemthat I s capabl e of being cured by
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cured by irradiation with light and which exhi bit additional groups
that are capdbPeM®f cross-1inking as a result of addition reactions
and/ or cogdensation reactions. Exanples of addition reactions and/or 25
condensati on_reactions are those already nentioned above. . The curabl e

coating agenPEteKathgr Ppddgationnangy gc£dash-otic pheden @t Fusien mhae on
may bef pi gg?%h@dggﬁ.scab@!ibﬁdifly pfbma&aar_ tlmlte @mlbwsrmgl S ][a&@lpar ent. It
is prefera a qguestion.of colourless clear. lacquers ar of col.ours
parti ng anbFBPEErrodh CAGE CRRE St hhedgeide exiibt el GR LS

| acquers. charibeerdasednpyagemils tude baxdppl itéeh thyareo mpated faomsiimds,
35 for eé@”ﬁ%gfz?%g??é%y Egl%pgjg(ﬁ %'}"omorlto% tt%e 2%‘“!% %ttrﬁs ptr%ftée.cably from

i
fécted onto the ‘entire

decorate
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exanple to a“dry-layer thickness from5 to 250 [err]lm

The embossing dies may consist fundamentally of any

15 materials that are suitable for the application according
to the invention, for example of metal, glass or plastic.
‘It may be a question of opaque or partially or totally
translucent embossing dies. The partially or totally
translucent embossing dies that are used in particular in

20 the case of the first, preferred embodiment may consist of
glass or, preferably, of transparent plastics, for example
polyester, polycarbonate, polystyrene, poly(meth)acrylate
or silicone plastic. Flexible, optionally elastic plastic
is preferred. 1In the case of the embossing dies it may be

25 a question of mouldings which can be used as punches, or it
may be a question of films which are pressed into the
uncured coating layer at the places to be decorated, for
example with the aid of a punch exhibiting an unstructured,
smooth surface or with the aid of an appropriate roller.

30 The films may be structured as such or they may exhibit a
structured coating. In orxrder to alleviate their release
from the places to be decorated after the at least partial
curing, the embossing dies may expediently be specially
finished on their side exhibiting a relief. This finish

35 may consist, for example, in the embossing-die material as
such exhibiting non-stick properties, for example by reason



5 ° After the application and a flash-off phase or fusion phase whi ch

"is optionally provided, the enbossing dies are pressed, in each.case
with their side exhibiting a relief characterised by anplitude maxi ma
that are spaced fromone 10 another in theggrange from 100 to 20,000 nm
preferably from 800 to 20,000 nm into the uncured coating |ayer at the
pl aces to be decorat ed. The enbossing dies may consi st fundanental |y

of any 15 nab€r kppgophattar prwltsabheoffoadaheiaapl,i oat the éﬁmrsd;izﬂ@; dieto
the invention exanp met.al lass or plastic, t may be a
question of 8B§aﬁgeowa§a% .RFPV18F5t8ﬁ§ g mon F?&ﬁglﬁggﬁﬁngﬁb055|ng di es.
The partially or totally transl ucent enbossing dies that are used in
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provi ded 16i t depord-ishi,Cmicoaipmithting technology or laser-assisted
technologies, which are optionally combined with etching
technologies. The reliefs may, for example, exhibit
depressions, elevations and/or holes.

20 In the case of the reliefs which are present on one side of
the embossing dies and which are characterised by amplitude
maxima that are spaced from one another in the range from
100 to 20,000 nm, preferably from 800 to 20,000 nm, it is a
question, for example, of those with an amplitude height in

25 the range, for example, between 100 and 5,000 nm. The
amplitude maxima as such may be present in the form of
points, lines or flat, inclined plateaus and/or plateaus
exhibiting depressions. In the case of amplitude maxima
that are present as plateaus the spacing figure from 100 to

30 20,000 nm, preferably from 800 to 20,000 nm, between the
amplitude maxima refers to the spacing between adjacent
plateau edges or between a plateau edge and adjacent
amplitude maxima which are present as points or lines. The
relief may exhibit irregular structures or it may be a

35 question of regular structures such as optical diffraction
gratings, for example cross gratings or, in the simplest

case, optical line gratings. The grid lines may in this



The énbossing dies exhibit on one side a relief 5 characterised by

anpl i tude nmaxi ma that are spaced from one another in the range from 100
t-o 20,000 nm preferably from 800 to 20,000 nm The relief may be opaque
or, particularly in the case of the firat, preferred enbodi nent, may
exhi bi t regions of differing translucence, 10 e.g. it may be totally

transl ucent or partially. translucent. Ceneration of the relief may be
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exhibit _ depressions, elevations and/or holes. 20 In the case of the
reliefs wiich are present on one side of t he enbossing di es and which
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e n t

pl at eaus and/ or pl at eaus pressio tase 0

anpl i t udé%m@aee of thetside f & FRinealies k@%}d@tﬂl@fm@@r e from
100 to 30 20 x@l&é’fm :pr@fwreéolﬂeﬂmaﬁgﬂ) K 200G HRp hete e?né hfell

AL ude IR LRSI A SR O Ve o A Bl A ea B fes
present as pd]het sedridfi reess.suldie may, rlﬁbwea&efr,ayccmdfttil}]dtes rdrewl:ﬁlrpéit uggures
O 1+ oo e AR 1o LSO, RIS P P e
case, optl%aqulhﬁf:gmqm thee eptiaknahesonteyuy nline of the relief may
coincide with the external contour line of the side
exhibiting the relief. The part of the area of the
embossing die that does not exhibit a relief may be
translucent or opaque. Diverse design possibilities arise
20 for the side of the embossing dies exhibiting the relief.
For example, the side of the embossing dies exhibiting the
relief may exhibit a relief frame and, optionally within
the relief frame, further reliefs which are likewise
bounded by contour lines. Individual reliefs bounded by
25 contour lines may in this connection be arranged parallel
in a common plane or in different, vertically offset planes
or individual reliefs may deviate, for example, up to an
angle of a maximum of 10 degrees from this parallel
arrangement. By reason of the various possibilities for
30 wvariation in the design of the side of the embossing dies
exhibiting the relief, an extremely wide range of
decorative elements can be generated at the places to be
decorated, for example images, ornaments, patterns, logos,
gymbols, initials, type marks, etc.
35
According to the invention the embossing dies are pressed,
as already described above, into the uncured coating layer



connéction be arranged in non-equidistant or equidistant manner. In the

case of anplitude maxi ma of varying hei ght the spacing refers to the
spacing resulting fromthe top view 5 The side of the enbossing
dies that, in each case, exhibits the pelief may take up arbitrary
surface areas, for exanple froma few Ssquare centinetres to a few square
netres. In this connection the relief as such ' nay take up the entire 10
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In the case of irradiation with light, use may be made, for

example, of monochromatic or polychromatic light. It is
preferably a question of ultraviolet light. Preferred are
UV beam sources with emissions in the wavelength range from
20 180 to 420 nm, in particularly pfeferred manner from 200 to
400 nm. Preferred examples of UV beam sources are
optionally doped, high-pressure, medium-pressure and low-
pressure mercury radiators, gas-discharge tubes such as,

e.g., xenon low-pressure arc lamps, black-light tubes, UV
25 flash lamps.

The practical implementation and also technical details of
the irradiation are known to a person skilled in the art
and require no fu;ther elucidation. For example, the

30 duration of irradiation lies within the range of the
duration of an UV flash from, for example, 1 millisecond to
5 minutes, depending on the irradiation process used and
the type of the UV radiation sources. Preferred is a
duration of irradiation, i.e. an actual period of exposure

35 to the UV radiation, of less than 5 minutes.



12 -~ ‘at the places to be decorated. Thereafter the uncur ed coating
‘layer is at least partially cured. In this connection, in the case of
the first, preferred enbodi nent, irradiation is effected with

hi gh-energy radiation, for 5 exanple w't 3I i ght having a wavel ength from
180 to 1,000 nm through the enmbossing~di es which have been pressed
into the lacquer, or in the case of the second enbodi rrent heati ng

S ey op) o AP IR, LI AMLAL P OB JF e pLadd

preferablyfrom40to 160[err Besi de ron radlatlon
for exanpl e, IREPTALES hdhe e“ﬁ?ﬁﬂﬁ?f&l WW%frW%@n@m theliptaocms For
this pur pRs e Werdmicd®, made of conventional electron emtters

which are famliar to a person skilled in the art. 15 In the case of
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Preferred is a ratlon of 1rra an a
exposure 35 ﬂ@%éhwqoydqmg okaYest deskt tuem meibrersnade of a coating

15 agent that can be cured exclusively by thermal means and a
‘thermal action on the coating layer thét is sufficient for
curing has not taken place or, in the case of the
aforementioned combination of photochemical and thermal
curing, for example, places that are not yet cured have

20 been cured firstly only photochemically and, after removal
of the embossing dies, thermally, or conversely

In the case of the first, preferred embodiment, for
example, the expression "places in the coating layer that

25 are not yet cured" also encompasses those places which have
not been reached by the radiation in the course of the
irradiation through the embossing dies, for example because
ﬁse has been made of embossing dies that are only partially
translucent and/or regions of the coating layer situated

30 outside the embossing dies were covered up during the
irradiation. ' |

An exclusive photochemical curing of places in the coating
layer that are not yet cured comes into consideration when,
35 according to the first embodiment, use has been made of a
coating agent that is capable of being completely cured by
irradiation (e.g. with light) for the purpose of producing



13 ° After the at least partial curing of the places to be decor at ed,
t he enbossing dies are renoved fromthe pl aces to be decor at ed. 5 1f
pl'aces are present in the coating |ayer that are not yet cured, these
are cured after -the renoval of the enbossing dies, in the case of the
first, preferred enbodi nent by irradiation, in particular

phot ochem cally, and in the case of the second enbodi nent, thermally.
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radiation in the course ] i at 1 on t-hrough ! 0SS1 ng di es,
“for -exanple BOCA@Sdemicqade qisingeen made of enbossing dies that are only
partially transl ucent and/or regions of the coating |ayer situated 30
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of produdbPngfilm can be applied onto the decorated places or onto the
' entire lacquered substrate surface. 1In particular in
connection with the application of a conclusive clear-
lacquer layer, the process according to the invention can
be employed as a separate process step in a process for
20 producing a multilayer lacquer finish. For example, the
lacquer layers exhibiting decorative elements are applied
using the process according to the invention onto
unlacquered substrates or onto substrates that have been
precoated with a single-layer or multilayer lacquer finish
25 and are provided with a conclusive clear-lacquer layer. In
this connection the procedure may be such that the
aforementioned curing, serving to achieve the decorative
effect, of places in the coating layer that are not yet
cured is effected jointly with the curing of the conclusive
30 clear-lacquer layer by photochemical or thermal means,
depending on the type of the clear-lacquer coating agent
which was used for generating the conclusive clear-lacquer
layer. .
The process according to the invention may preferably be
35 implemented in such a way that a clear-lacquer coating
agent is applied by way of curable coating agent onto dark,



14 the coating | ayer. Where use has been nade of a coating agent
that is capable of being cured exclusively by thernal means according to
the second enbodi ment, a thermal curing of places that are not yet cured
takes place, for exanple 5 at tenperaturegsbetween 20 and 180[e, preferably
bet ween 40 and 160rr] C. The choice of the conditions in the course of

t he t her nal curing conforns, for exanple, to the conposition of the
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15 flop which is dependent on the viewing angle and which is
known from the domain of effect lacquering, for example
metallic lacquering, with the process according to the
invention decorative elements can be generated which
exhibit a new kind of viewing-angle-dependent flop effect,

20 a so-called "on/off" or "phantom" flop. This conceptual

' terminology is intended to make it clear that it is a
question here of a flop effect which is characterised by a
viewing-angle-dependent perceptibility or non-
perceptibility of the decorative elements or parts thereof.

25 This is because, from the viewpoint of the observer, the
alternation between perception and non-perception of the
decorative elements may occur abruptly and without fluid
transitions. Perception of the decorative elements only
obtains over a certain viewing-angle range. Within this

30 perception-angle range the decorative elements show up to
the human eye, e.g. in all the visible spectral colours.

If the decorative elements have been generated by means of
embossing dies with a relief exhibiting irregular

35 structures, then the decorative elements are perceptible as
a holographic image showing up in, e.g., all the spectral
colours. If the decorative elements in the simplest case



- The process according to the invention nay preferably be 35 inplenmented in
-such ‘a way that a clear-lacquer coating agent is applied by way of
-curabl e coating agent onto dark, 15
e.g. black, substrates or darkly |acquer k €9 bl ack- | acquer ed,
substrates. This is because the achievabl effect according to the
‘invention can be perceived in particularly intense manner on dark
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Wth the process accordi t he invention, |acqu
surfaces can°®Rt b?BQPﬁeﬁP Fﬁuﬂecﬁrgtl§eSEFEFEH?seXng%ﬁFBﬂ Ei

ef fect thmt spadﬁﬁ&hd&@loﬂﬂsthﬁ.dLeaAﬂglnbowahgke.eEEECﬁtaﬂgséBOEbkhehe

| i ght/dark ro% anglor coloured 15 flop which is dependent on the view ng
angl e and wh? % known fromthe domain of effect |acquering, for
exanpl e metallic |acquering, with the process according to the

I nvention de@ﬂ%abg¥8e556588%?dﬁﬁ§ ?8 Eﬁéeiﬁ§éﬂtﬂﬂhcﬁan gl@ hb? Em%l%%ﬂdk'”d

of vi ew ng-an ependent 20 a so-cal
" phant ont' f|%9r #hﬁspéSHéébraaﬁa andtEﬁﬁpﬁoﬁsser§1Vﬁueﬁe€& PE AERS it
clear thap i&tiéng attefUgslibAncietBeOke@lboAnetl Behavhibah i s

characterise e- depen ent erc I bi non-
perceptlblI|??Ele?ﬁElBECS%QFgSZegFéﬁﬁﬁE g aﬁpgﬁggPe 2§°?ﬁ¥¥3 s
because, frohayhesylwh@chnunothehsembesraee,gﬂbesy, oal sebsétratrshet ideEn

per cepti on agﬂbgﬁ ﬁgrﬁgg%igﬂeﬂfe&ﬁﬁb r dgga&gklxg lggeghﬁhgﬁéecoratlve

abruptly and w transitions erce
el enent s onl generapbngi Aesbructiveeinsierferencey- angrté\er aege ingy thayien-hi s
30 percepgion-angl e range the decorative el ements show up to t he human

eye, e.g. in_all the visible spectral colours. . )
With the process according to the invention, lacquered

substrate surfaces can be decoratively designed in
impressive manner. The process according ﬁo the invention
can be employed in particularly advantageous manner e.g. in
20 the motor-vehicle domain, which includes both the design of
motor vehicles and of motor-vehicle parts in the handicraft
domain and in the industrial domain of initial finishing,
in particular also, for example, as an integrated process
step within the scope of the initial lacquering of
25 automobiles. 1In the case of initial finishing it may, for
example, be a question of a decorative design of the entire
visible external surface of a motor vehicle, of parts
~within the interior space of a motor vehicle or a question
of an individual customised decorative design, for example
30 the appending of initials of the customer, etc, or it may
be a question of a mass-production decorative design, for
example the appending of a company logo, of a type mark or
the decorative accentuation of edges or transitions between
various regions of a body, for example also between vehicle -
35 parts adjoining one another, etc. In the handicraft domain
it may likewise be a question, for example, of a decorative
design of the entire visible external surface of a motor



| f the decorative el enents have been generated by neans of enbossi ng
"dies with a relief exhibiting irregular 35 structures, then the decorative
€l enents are perceptible as a hol ographi c i mage showing up in, e.g., al
t he spectral colours. If the decoratiye elenents in the sinplest case
16 have been generated by neans of an enbossing die with a relief
‘that is present as an optical line grating, then the decorative el enents

are per cept i die ! s fedhwitnin AN Ilmeaﬁo%oegﬁarégnote &S gPect rum
exhibiting all the 's spéctral, colours, i.e. ral nbow|jke effect arises
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not or - vam cle parts i n the handi craft domain and in the industrial
domain of i t| 1. shin articul ar oy anpl e, as an
ntegrated Mot o luridh Rl LS Fa M TR hequer ng of
25 aut onobi Ifssllawinde case of initial finishing |t may, for exanpl e,
be a question of a decorative design of the entire vi si bl e external
surface of a notor vehicle, of parts within the interior space of a
not or veh|d5¥4ﬂp¥9quest|on
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A metal test plate (5 cm by 10 cm) coated with a commercial
black basecoat lacquer is coated with a.solvent-free UV-
curable clear lacquer having a 100 % solids content to a

wet-layer thickness of 100 pm. A 3-mm-thick glass plate
20 which exhibits on one side a line grating generated by

chromium vapour deposition and making up a mask area of

2 cm by 2 cm (width of the grid lines taking the form of a

plateau: 8 um, amplitﬁde height of the grid lines: 120 nm,
equidistant spacing of the external edges of the plateau:
25 8 um) is pressed with its side exhibiting the line grating
into the uncured clear-lacquer layer. Thereafter the
entire clear-lacquer layer which is partially covered by
the glass plate is irradiated with an UV flash lamp (3,500
Watt seconds) with 5 UV flashes at intervals of 4 seconds.
30 After this, the glass plate is removed and the clear-
lacquer layer which, in part, is still uncured is
irradiated andlogously with 5 UV flashes. In the event of
top-view observation in white light, a region with a size
of 2 cm by 2 cm is perceived in the clear-lacquer surface
35 as a spectrum exhibiting rainbow colours. When the metal
test plate is tilted, as from a certain viewing angle the



of an.individual custom sed decorative design, for exanple 30 the appendi ng
of initials of the custoner, etc, or it may be a question of a

fmass- production decorative design, for exanpl e the appendi ng of a
conpany | ogo, of a type mark or the dggorative accentuation of edges or
transitions between various regions of a body, for exanple al so between
vehicle 35 parts adjoining one another, etc. In the handicraft domain

it may |ikewsinlewacqlestednreddon exanph@denlyandetongttVgerceided gn of
the entire visible external surface of a notor

17 - vehicle, of parts within the interior space of a notor vehicl e
or an individual custom sed decorative design of a vehicle or of a
vehicle part or a question of a repair of - nmotor vehicles or

not or - vehi cl e parts which have already 5 been decoratively designed in
appropriate manner. The process according to the invention may be
carried out in the handi craft donmain, for exanple in a |acquering

wor kshop as a separate process step or as an integrated process step

wi thin the scope of an entire or partial lacquering. 10 The invention is
elucidated in nore detail in the - followng. Exampl e 15 A neta
test plate (5 cmby 10 cm coated wth a commerci al bl ack basecoat

| acquer is coated with a solvent-free UV- curabl e clear |acquer having a
100 [err] solids content to a wet - | ayer thickness of 100 [err]m A
3-mmthick glass plate 20 which exhibits on one side a |line grating

gener ated by chrom um vapour deposition and nmaki ng up a nask area of

2 cmby 2 cm(width of the grid lines taking the formof a pl at eau: 8
[err]m anplitude height of the grid lines: 120 nm equi di st ant spaci ng
of the external edges of the plateau: 25 8 [err]m is pressed with its
side exhibiting the line grating



into the uncured clear-lacquer |ayer. Thereafter the entire

‘cl ear-lacquer layer which is partially covered by the glass plate is
drradiated with an W flash |anmp (3,500 Watt seconds) with 5 UV flashes
at intervals of 4 seconds. 30 After thisggthe glass plate is reaned and
-the clear- | acquer layer which, in part, is still uneured e
irradi ated anal ogously with 5 UV flashes. In the event -view
observation in white light, a region with a size ﬂ,mr ' M"im)
perceived in the clear-lacquer surface 35 as a spectrum W
col ours. Wen the netal test plate is tilted, as froma certain |évnng
angl e the CLAIMS 18 rainbow col oured region
i s suddenly no | onger perceived.
CLAIMS 5 1. Process for the decorative design of a substrate

surface, Thatact ePreeassnfokathe darapprbiveadefygngehita substratps applied

onto t he Sngtrat?uﬁﬂé&écecharéétéﬁﬁgéétEﬂ that a_cuRfH1ENEoREi B Agent
e oSS n |1es | S/are S elrr sigae
o bt LT ol Tie SeBlEaa S LR e P rbatrate AR R ghe R nE PR At e

spaced from and one aroimbee emnbbheingndtesr HaYab0 ppeBed0immeaich O

case with its/their side exhibiting a relief

10 characterised by amplitude maxima that are spaced from

' one another in the range frcm 100 to 20,000 nm, into

the uncured coating layer at the place or places to be
decorated, whereupon at least the regions that are
covered by the embossing die or dies are at least

i5 partially cured, thereafter the embossing die or dies
is/are removed and, in case places are present in the
coating layer that are not yet cured, these are
completely cured.

20 2. Process according to Claim 1, characterised in that
use is made of a coating agent which is capable of
being cured by irradiation with high-energy radiation
and of one or more embossing dies which are partially
or totally translucent in respect of the high-energy

25 radiation, whereupon at least the regions that are
covered by the embossing die or dies are irradiated
through the embossing die or dies with high-energy
radiation and thereafter the embossing die or dies
is/are removed and, in case places are present in the

30 coating layer that are not yet cured, these are
completely cured by high-energy radiation.

3. Process according to Claim 2, characterised in that
use is made of a coating agent which is capable of
35 being cured by irradiation with light and curing is
effected by irradiation with light.
4, Process according to Claim 3, characterised in that



the uncured coating layer at the place or places to be 7~ —~decaorat ed,

“wher éupon at |east the regions that are covered ssing
die or dies are at |east 15 partially cured, there ﬂgj ul:g
die or dies i.s/are renoved and, 0 case places a’reCpr

.coating layer that are not yet cured, these are conpl etely cured
20 2. Process according to Claiml, characterised in that use
is made of a coat 'ﬁ&ﬁ%ibﬂh&@ﬂﬁ&f&ﬁmﬁwfhght havif®i ) Gvewe EEndin
irradiation with high-energy radratron nd of one or nore _
embossi ng di es wHeP & F& 5499 nm. or tot ally translucent in
respect of the high-energy 25 radi ation, whereupon at |east the
regions that are ssing die or_ dies

| FPadiated 5 Progens, A AR TR b TR S 19 TR ek oy
radi ati od and t herseafitsemadee afrizo ssdatyint agnnidrrdslch is capalslarefr enoved
and, in case plaggs PSS £ are not
yet cured, these are ﬁ %’5}(}:0&1{% lkﬁfag%%rrlseﬁ |g e%%%(e{/eébﬁﬁatl on.

3.  Process accéfith@i® QSP‘éFFJ?ﬁQ biéh"éF%m‘@@W%%ng rdiger afes areyab is

made of a coati ng gANtpAWH 41 1 &M'ﬁqé’fm&ﬁl andb@hé‘ﬂeéﬂﬁéﬁ Bde
irradiation with |i ght and uruﬁg #%F?j%ﬁ?nﬁﬁm%% $g%$ hé%%g;ﬁ'%ggsmﬁth
| i ght. 4, ﬁ?%@ﬁ??‘ ri

i rradi atlioon i s efafxm:t;mbsrertth in gitte hevating leyet erighth are not yeom 180 to
1,000 nm > cupdd COBRS AHEL UL IO L9 ideg chRLARL PIy Sed 11 that S

use is made of a coati’ng agent %erng cured by
t hermal neans, at |east the regions

6. Process according to one of the preceding claims,
characterised in that a transparent coating layer is
15 applied before or after the complete curing.
7. Process according to one of the preceding claims,

characterised in that a transparent film is applied
after the complete curing.

20
8, Process according to one of the preceding claims,
characterised in that it is implemented for the
decoration or inscription of motor wvehicles or parts
thereof.
25
9. Substrate with a decorative surface or partial

surface, obtained in accordance with the process of
one of Claims 1 to 8.

30 10. Substrate according to Claim 9, wherein it is a motor
vehicle or parts thereof.



thaI are covered by the enbossing die or dles are at - | east

partlally cured thernally, and thereafter the enbossing die or dies
-are renoved and, in case places 10 are present in the coating | ayer
“that are not yet : cured, these are conpletely cured thermally.

_6. Process according to one of t he preceding cl ai s,

“characterised in that a transparent coating |ayer is 15 applied
before or after the conplete curing. 7. Process according to one of
t he preceding cl ai s, characterised in that a transparent filmis
appl i ed after the conplete curing. 20 8. Process accordi ng
to one of the preceding clains, ABSTRAmTacterised in that it is

i npl enented for the decoration or I nscription of notor vehicles or
parts t hereof. 25 9. Substrate with a decorative surface or

partial 5 Processurfacahabtedorstive absuigtam®e avsdbathmye coestaos,
one of O aiggeldig & e%ufiﬁ%lé%oa@l?taﬁér& e U d L QiR wherein it

is a notor
substrate surface to be decorated and one or more embossing

dies is/are pressed, in each case with its/their side
exhibiting a relief characterised by amplitude maxima that
10 are spaced from one another in the range from 100 to
20,000 nm, into the uncured coating layer at the place or
places to be decorated, whereupon at least the regions that
are covered by the embossing die or dies are at least
partially cured, thereafter the embossing die or dies
15 is/are removed and, in case places are present in the
coating layer that are not yet cured, these are completely
cured.



