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Description

BACKGROUND

[0001] For some time, it has been known in the art that
it is possible to produce a 2-dimensional image that has
the appearance of being 3-dimensional when viewed
from a single angle, by the use of 4-color printing. The
image however, does not change with viewing angle as
a true 3-dimensional image would. In recent times, it has
been found that realigning magnetic pigment particles by
the application during printing of a magnetic field to a wet
film of ink containing said particles, can produce an image
which changes with viewing angle. This process involves
the use of specialized pigments. There are also modifi-
cations required to the presses in order to apply the mag-
netic field to the wet ink film to produce a simulated 3D
or etch effect, and if a specific image is required, these
modifications can be complicated and expensive.
[0002] The following references describe the produc-
tion of printed images having a 3-D appearance by dif-
ferent means.

• US 2006/0150854A1 - Sicpa Holdings
• US 2009/0200791 A1 - Sicpa Holdings
• US 2007/0172261 A1 - JDS Uniphase
• US 2003/0165637 A1 & US 6,759,097 B2 - Flex prod-

ucts
• US 5,223,360A - Merck

[0003] The references listed above all refer to the pro-
duction of 3-D images for security or decorative use. They
all rely, however, on the use of special magnetic or mag-
netizable pigments. They also rely on aligning said pig-
ments in a magnetic field, using either permanent or elec-
tromagnets. It is the application of the magnetic field
which presents the greatest difficulty. If continuous lines
are all that is required, it is sufficient to position the mag-
nets somewhere between the printing and drying stages
of production. If however, a specific image is required
that is specifically placed, the placement and application
of the magnets is not so straightforward. The magnets
have to be in stationary contact with respect to the print
for long enough to develop the image without smearing.
Some prior art documents do not address this, others
indicate placing the magnets within the impression roller
or plate.
[0004] JP 60193637 discloses a process of producing
a 3D-image by pressing a printed and cured varnish into
the surface of a substrate, thus creating indentations
therein. The substrate comprises laminar iredescent lus-
ter pigments.

SUMMARY OF THE INVENTION

[0005] In a first aspect, the present invention provides
a process of producing a printed article comprising a sub-
strate and a printed image, the process being defined in

claim 1. The printed image is a 3-D image, for example,
an image in which the coating has the appearance of
having been etched or embossed.
[0006] The coating is softer than the varnish at the tem-
perature at which the step of applying pressure to the
varnish in the process of the first aspect of the invention
is carried out. As such, the coating is deformed on appli-
cation of pressure to the varnish such that the varnish
becomes indented into the coating. The coating has a
greater plasticity than the varnish at the temperature at
which pressure is applied to the varnish. The coating is
preferably a thermoplastic material, which softens on
heating. The process of the invention optionally further
include the step of heating the coating, for example, prior
to or during the application of pressure to the varnish.
Advantageously, the thermoplastic coating is softened
by heating and the varnish is pressed into the softened
coating. The varnish is typically either not thermoplastic
or softens to a substantially lesser degree than the coat-
ing at the temperatures at which pressure is applied to
the varnish in the process of the invention.
[0007] The printed article advantageously includes an
overlay that overlies the coating and the varnish. Typi-
cally, the overlay directly overlies, and is in contact with,
the varnish. The overlay is preferably harder than the
coating at the temperature at which pressure is applied
to the varnish. As a result the varnish is pressed into the
coating rather than the overlay. The overlay is, advanta-
geously, as hard as or harder than the varnish. It has
been found that, due to the differences in thermopasticity
between the varnish, the coating and the optional over-
lay, when the printed coated substrate is heated, for ex-
ample during a lamination process, the varnish remains
relatively hard whereas the coating becomes softer. Ac-
cordingly, when pressure is applied to the varnish, the
harder varnish produces an indentation in the softer coat-
ing layer. As a result, the final printed article has a 3-D
effect, for example either an etched or embossed effect.
[0008] In a second aspect of the invention there is pro-
vided a printed article comprising a substrate and a print-
ed image comprising a coating comprising laminar par-
ticles typically an opaque coating, and a varnish, typically
a transparent varnish, wherein the varnish is indented
into the coating. The printed article of the second aspect
of the invention is, advantageously, obtained by, or is
obtainable by, the process of the first aspect of the in-
vention. Thus, the features described herein with respect
to the process of the first aspect of the invention may
also be present in the printed article of the second aspect
of the invention where appropriate. Similarly, features
described herein with respect to the printed article of the
second aspect of the invention may also be present in
the process of the first aspect of the invention where ap-
propriate. For example, the process of the first aspect of
the invention may be a process of producing a laminated
printed article, such as a laminated plastic card.
[0009] In a third aspect, the present invention provides
the use of a printed image comprising a coating compris-
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ing laminar particles and a varnish, wherein the varnish
is indented into the coating, as a security feature in a
printed article. The printed article of the third aspect of
the invention is, advantageously, obtained by, or is ob-
tainable by, the process of the first aspect of the invention.
The third aspect of the invention enables the security
features of a printed article to be enhanced by providing
a 3-dimensional image using the process of the first as-
pect of the invention. The features described herein with
respect to the process of the first aspect of the invention
or the printed article of the second aspect of the invention
may, optionally, be include in the use of the third aspect
of the invention where appropriate.
[0010] The present invention uses the physical prop-
erties of the inks themselves in novel combination with
an established lamination process to produce the image.
It is common practice in screen printing to embellish prints
with the use of spot varnishing using gloss or matt over-
print varnishing. In previously known processes, the var-
nish is normally deposited onto the print or on top of an
overlay to produce areas of differing gloss and does not
produce a 3-D effect. In the current invention the varnish
is applied under an overlay, if present, and the lamination
process is used to develop the finished image. The print-
ed image may be any kind of image including, for exam-
ple, text, patterns, pictures, designs or logos.
[0011] In the present invention, advantageously no ad-
ditional engineering or modification is required to printing
presses in respect to producing the 3-D etched or em-
bossed image. In particular, the process of the invention
does not require the application of a magnetic field to
obtain the 3-D etched or embossed image. It uses es-
tablished techniques in a novel combination and the ma-
terials used are commercially available and not specially
made.
[0012] The present invention uses a novel configura-
tion of materials, which are commonly used in printing
inks and standard printing and laminating processes, to
obtain a 3-D image which changes with viewing angle.
The depth of the 3-D image can be also be varied by
changes to the film weight (e.g. through the use of coarser
or finer printing meshes). The depth of the 3-D effect can
further be varied across an individual image by the use
of multiple varnish coats.
[0013] Typically, the varnish is superimposed on no
more than about 95% of the area of the coating on the
substrate, for example no more than 90%, such as no
more than 80% of the area of the coating on the substrate.
Typically the varnish is superimposed on at least about
3% of the area of the coating on the substrate, for exam-
ple at least about 5%, such as at least 10% of the area.
Where an etched effect is required, the varnish is gen-
erally applied to a relatively small proportion of the area
of the coating on the substrate, for example, from about
3% to about 30%, such as from about 5% to about 25%,
of the area of the coating on the substrate. Thus, the
majority of the coating remains at a higher level and a
smaller proportion of the coating is indented due to the

presence of varnish and an etched effect is achieved in
the small area of coating that is indented by the varnish.
Where an embossed effect is required, the varnish is
generally applied to a relatively large proportion of the
area of the coating on the substrate, for example from
about 50% to about 90%, such as from about 60% to
about 80%, of the area. Thus, a small proportion of the
coating remains at a higher level and a high proportion
of the coating is indented due to the presence of vanish
and an embossed effect is achieved in the small area of
coating that is not indented by the varnish. The image
produced may be described as a "reversed-out" image
where, for example, the background is indented and
prominent features of the image remain proud of the
background and are apparently embossed. The varnish
may, optionally, directly overlie and be in contact with the
coating or there may, optionally, be one or more inter-
mediate layer, such as a layer of ink between the coating
and the varnish.
[0014] The process of the first aspect of the invention
may, optionally, further include the step of coating the
substrate with a coating composition. The process of the
first aspect of the invention may, optionally, further in-
clude the step of curing the coating composition to form
a coated substrate. The curing of the coating may be a
drying step, for example when the coating is applied as
a solvent based coating composition which cures on re-
moval of the solvent. The coated substrate includes a
substrate core and a layer of coating. In one embodiment,
the coating composition may not be fully cured until after
the varnish has been pressed into the surface of the coat-
ing. For example, the coating composition may be par-
tially cured, or fixed, on the substrate, then fully cured,
or hardened, once the varnish has been pressed into the
coating, for example, in a lamination process.
[0015] The process of the first aspect of the invention
may, optionally, further include the step of printing a var-
nish composition over selected areas of the coating. The
process of the first aspect of the invention may, optionally,
further include the step of curing the varnish. The curing
of the varnish may be an irradiation step, for example,
where the varnish is applied as a radiation curable var-
nish composition the varnish composition may be ex-
posed to radiation to form a hardened varnish. The var-
nish is advantageously fully cured prior to the application
of pressure. The varnish is typically cured before the op-
tional overlay is applied. During application of the overlay
to the printed coated substrate, the printed coated sub-
strate is typically heated. On heating, the coating, the
varnish and the optional coating advantageously soften
to differing degrees due to differences in their thermo-
plasticity. The application of the overlay may occur during
the step of applying pressure to the varnish, for example,
in a lamination process.
[0016] In the present invention, it is possible to vary
the depth of the etched or embossed effect by, for exam-
ple, varying the mesh used for the coating ink and/or the
varnish, or by applying multiple coats of varnish. The
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depth of the varnish however, should preferably be tem-
pered against the ability to effectively cure or dry the var-
nish film without distorting the substrate. Advantageous-
ly, the thickness of the varnish varies on differing areas
of the coating. The varnish may, optionally, be applied in
two or more layers. The two or more layers of varnish
may, optionally, be superimposed on differing areas of
the coating on the substrate such that they do not fully
overlap. Optionally, different thicknesses of varnish are
applied on different areas of the coating. Advantageous-
ly, different thicknesses of vanish produce different
depths of indentation in the coating following the appli-
cation of pressure. Thus, the presence of different thick-
nesses of varnish, advantageously, results in the coating
having the appearance of being etched or embossed to
differing degrees in different areas of the printed article.
[0017] Advantageously, the glass transition tempera-
ture (Tg) of the varnish is greater than that of the coating.
As a result the varnish typically softens to a lesser degree
than the coating on heating. The ratio between the Tg of
the coating (in °C) to that of the varnish is typically at
least about 1 : 1.5, for example at least about 1 : 1.75,
especially at least about 1 : 2. A higher Tg, varnish is
superimposed in areas where the etch or embossed ef-
fect is required. In a preferred embodiment, the Tg of the
layer depicting the etched or embossed effect would be
greater than the Tg of the underlying area. It should be
stressed that although the differential between the com-
ponent Tg values is important, the differential in hardness
at the temperature at which pressure is applied to the
varnish, for example the lamination temperature, is the
more important factor. As used herein, the term "glass
transition temperature" or "Tg" refers to the glass transi-
tion temperature as determined by differential scanning
calorimetry, where the sample is cooled from a temper-
ature above (for example at least 30 °K above) the glass
transition temperature at a rate of 10 °K/minute then heat-
ed from a temperature below (for example at least 30 °K
below) the glass transition temperature at the same rate.
The Tg is typically determined from plotting the heat ca-
pacity of a substance against the temperature and de-
termining the temperature at which the glass transition
endotherm begins on heating, for example, by determin-
ing the temperature at which the tangent to the curve
prior to the endothem intersects the tangent to the curve
during the endotherm. The Tg of the coating is typically
less than about 60 °C, for example, less than about 50
°C, such as less than about 45 °C. In one embodiment,
the Tg of the coating is less than about 40 °C, for example
less than about 35 °C. The Tg of the coating is typically
at least about 15 °C, for example at least about 20 °. The
Tg of the coating is typically in the range of from about
20 °C to about 50 °C, for example in the range of from
about 23 °C to about 45 °C, such as from about 25 °C to
about 40 °C. The Tg of the varnish is preferably at least
about 50 °C or higher, for example at least 55 °C, such
as at least 60 °C. Advantageously, the Tg of the varnish
is less than about 150 °C, for example less than about

120 °C, such as less than about 100 °C. A varnish having
a Tg in the above ranges, for example in the range of
from about 55 °C to about 150 °C, has been found to be
advantageous for use in the process of the invention as
it softens to during lamination process and adheres to
the other layers of the 3-D printed article which remaining
hard enough to press into the coating and produce in-
dentations with sharp edges.
[0018] Both coating and varnish should ideally be ther-
moplastic in order to maintain or enhance the final lam-
ination bond strength of the printed article, especially
where an overlay is included. However. if only small areas
are required to be "etched", the thermoplasticity of the
varnish layer becomes less essential and in some cases
unimportant. In other words, the cured varnish may ex-
hibit no or very little thermoplasticity in some embodi-
ments. For example, in embodiments where relatively
small areas of varnish are present and the lack of any
appreciable thermoplasticity of the varnish does not ma-
terially weaken the lamination bond strength between the
optional overlay and the substrate. When compressed
under pressure, the varnish presses into the underlying
ink causing depressions and also causing a slight rea-
lignment of the pigment particles. Under the optional lam-
ination overlay, the varnish is advantageously virtually
invisible but the surface is very smooth and flat. This gives
the print the appearance of being etched where there is
varnish. By using a reversed out image, i.e. where the
varnish is applied to the majority of the surface area of
the coating, it is possible to produce an embossed effect.
[0019] The current invention uses a varnish and a coat-
ing of differing thermoplasticity in established operation.
Advantageously, an established operation is used with-
out substantial modification or additional engineering, for
example using standard coating, printing and lamination
techniques, although process modification is possible to
enhance the visual effect. Therefore, in a preferred em-
bodiment, there are no additional costs or processing
steps involved.
[0020] At the temperature at which step of applying
pressure to the varnish is performed, the coating is softer,
i.e. has a greater plasticity than, the varnish and optional
coverlay. Typically, the coating is at a temperature of at
least about 100 °C during the step of applying pressure
to the varnish, for example a temperature of at least about
120 °C, especially a temperature of at least about 130
°C. Typically the coating is of a temperature of less than
about 200 °C, for example a temperature of less than
about 160 °C. In one embodiment the printed image is a
temperature of from about 110 °C to about 180 °C, for
example a temperature of from about 130 °C to about
150 °C. Advantageously, the coating is at a temperature
above its glass transition temperature (Tg) during appli-
cation of pressure to the varnish. Typically, the coating
is heated prior to, for example immediately prior to, the
application of pressure to the varnish.
[0021] The coating is at a temperature above its Vicat
softening point during application of pressure to the var-
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nish. Advantageously, the substrate is at a temperature
above its Vicat softening point during application of pres-
sure to the varnish. Advantageously, the overlay, if
present, is at a temperature above its Vicat softening
point during application of pressure to the varnish. The
varnish may, optionally, be at a temperature above its
Vicat softening point during application of pressure to the
varnish. Advantageously, the Vicat softening point of the
coating is lower than that of the varnish. Advantageously,
the Vicat softening point of the coating is lower than that
of the optional overlay, if present. Advantageously, the
Vicat softening point of the coating is lower than that of
the substrate. The pressure is applied to the varnish at
a temperature above the Vicat softening point of the coat-
ing and, preferably, above the glass transition tempera-
ture (Tg) of the coating. Advantageously, the pressure is
applied to the varnish at a temperature above the Vicat
softening point of the substrate. Advantageously, pres-
sure is applied to the varnish at a temperature above the
Vicat softening point of the optional coating, if present.
Pressure may, optionally, be applied to the varnish at a
temperature above the Vicat softening point of the var-
nish. The Vicat softening point or Vicat hardness is the
determination of the softening point for materials that
have no definite melting point, such as plastics. The term
"Vicat softening point" as used herein refers to temper-
ature (in °C) at which a plastics material is penetrated to
a depth of 1 mm by a flat-ended needle with a 1 mm2

circular or square cross-section having a load of 10 N
(the "Vicat A" test). The ASTM D 1525 standard may be
used to determine the Vicat softening point.
[0022] The coating may, for example, be formed from
a solvent based ink or coating composition. Solvent
based inks and coatings are cured on removal of the
solvent, for example, in a drying process. The solvent
may be an organic solvent or an aqueous solvent. The
coating is typically an ink that includes a colorant, for
example a pigment, especially a pigment with optically
variable properties. The coating applied to the substrate
may, for example, be a solid print. The coating is typically
opaque. The coating is typically applied to the substrate
by screen printing, for example as a solid print. However,
other printing methods such as flexographic printing may
also be used.
[0023] The varnish may, for example, be formed from
an energy-curable varnish composition that includes po-
lymerisable components that are cured on exposure of
the coating to radiation, such as ultraviolet (UV), infra red
(IR) or electron beam (EB) radiation, typically EB or UV,
especially UV radiation. For the avoidance of doubt, the
varnish composition may also be suitable for use as a
coating and the term "varnish composition" and "varnish"
is used to distinguish the hard layer of the printed article
from the underlying softer layer referred to herein as the
"coating" layer. Typically the varnish is a UV curable var-
nish. The varnish is typically transparent. The varnish
may be transparent and colourless (or substantially col-
ourless), or may be transparent and coloured. The proc-

ess of the invention optionally comprises the step of ap-
plying one or more layers of varnish on areas of the coat-
ing. The varnish is typically applied by screen printing,
flexographic printing, Intaglio printing or ink jet printing,
although other printing methods may also be used. The
process of the invention may, optionally, comprise the
step of curing the varnish, for example, by exposing a
radiation-curable varnish composition to radiation.
[0024] The printed article of the second aspect of the
invention or formed in the process of the first aspect of
the invention, typically further comprises an overlay su-
perimposed over the printed image. In the process of the
first aspect of the invention, the pressure is optionally
applied to the varnish through the overlay. Pressure is
typically applied to the overlay to compress the substrate,
coating, varnish and overlay together. The overlay is typ-
ically transparent, for example transparent and colour-
less. The overlay may, for example, be applied as a sheet
of solid material or may, for example, be applied as a
liquid composition which is then hardened, for example,
in a curing process. In embodiments in which pressure
is applied to the varnish through an overlay that is super-
imposed on the varnish, the overlay is typically applied
as a solid sheet. In embodiments in which the coating is
applied over the varnish after the pressure has been ap-
plied to the varnish to press it into the coating on the
substrate, the overlay may, for example, either be applied
as solid sheet, which is then bound to the varnish and
the coating in a subsequent lamination step and/or bound
via an adhesive, or applied as a liquid composition which
is then cured to form a solid overlay. The overlay is typ-
ically a plastic material. Suitable plastic materials for the
overlay include clear polymers, such as vinyl polymers
including polyvinyl chloride (PVC); polyethylene (PE) and
ethylene copolymers; acrylic polymers including po-
ly(methyl methacrylate); and transparent polystyrenes.
Transparent PVC sheets have been found to be partic-
ularly suitable. Preferably the overlay is uncoated, for
example, an uncoated plastic material. The overlay may,
alternatively, be coated, for example with an adhesive.
[0025] In one embodiment of the second aspect of the
invention, the printed article is a laminated article further
comprising a transparent overlay over the coating, which
is typically opaque, and the varnish, the surface of the
coating being substantially smooth and the indentations
in the coating being visible through the transparent over-
lay. Optionally, the varnish is also transparent and the
indentations in the coating are visible through the trans-
parent overlay and the transparent coating. Advanta-
geously, the overlay and the varnish are indistinguishable
or substantially indistinguishable from each other in the
finished printed article. As a result the appearance of the
coating being etched or embossed is enhanced.
[0026] In the process of the first aspect of the invention,
pressure is applied to the varnish to press it into the softer
coating. Typically, a pressure of at least about 5,000 kPa
(50 BAR) is applied to the varnish, for example a pressure
of at least about 8,000 kPa (80 BAR) for example at least
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10,000 kPa (100 BAR). Typically the pressure will be less
than about 50,000 kPa, (500 BAR). Advantageously, a
pressure in the range of from about 10,000 kPa (100
BAR) to about 30,000 kPa (300 BAR), for example
around 20,000 kPa (200 BAR) is applied, such pressures
being typical of the pressures applied in lamination proc-
esses used in the plastics card industry. Pressure is typ-
ically applied by compressing the substrate, coating and
varnish between two platens, between two rollers, such
as nip rollers, or between a roller and a platen, preferably
between two platens.
[0027] Typically, the printed article of the second or
third aspects of the invention and/or produced in the first
aspect of the invention is a laminated article. Optionally,
the pressure is applied to the varnish during a lamination
step. For example, on application of pressure, and op-
tionally heat, in a lamination step the substrate, the print-
ed image and the optional overlay become bound to each
other and/or to the substrate thereby forming a laminated
article. Alternatively a separate lamination step may be
employed, if required.
[0028] The laminated article may, optionally, include
additional layers such as layers of adhesive or additional
layers of decoration. For example, the laminated article
may include: a substrate; a coating, for example as a
solid colour; a transparent varnish over selected areas
of the coating; an optional printed image comprising a
layer of one or more coloured inks between the coating
and a varnish; an optional laminating adhesive that over-
lies the coating and varnish; and an optional overlay over
the entire decorated surface of the article. Lamination of
sheet materials using conventional platen type lamina-
tors as used in the plastic card industry may be used to
apply heat and pressure in the process the invention.
However, other laminators, such as for example reel to
reel machines having nip rollers, heated or otherwise, to
apply pressure to the print and/or laminate may alterna-
tively be used. Advantageously both ink used to form the
coating and varnish are suitable for lamination and will
give a bond strength of 2.0 Newtons/cm or greater, for
example 3.5 Newtons/cm or greater. ISO7810 specifies
3.5 Newtons/cm as a minimum figure for lamination bond
strength, though in practice, the majority of card convert-
ers demand far in excess of this to guarantee card integ-
rity.
[0029] A typical lamination procedure, for example
used in the production of credit-cards and the like in-
volves the following steps: (1) the components are held
together under light pressure, for example, between pol-
ished meal plates; (2) the components are heated until
they soften enough to start to bond together; (3) option-
ally, the components are cooled until they start to solidify
again; and (4) the pressure is increased to push all the
components together and produce the smooth outer sur-
face. The process of the first aspect of the invention may
be performed during such a lamination procedure, for
example, the step of applying pressure to the varnish
may be carried out in step (4) of a lamination procedure.

[0030] In one embodiment, a solvent-based laminating
ink was used in combination with a UV-curing laminating
varnish, the solvent-based ink having a low glass transi-
tion point (Tg) and high thermoplasticity, and the UV-cur-
ing varnish having a higher (Tg) and lower thermoplas-
ticity. While both ink and varnish will tend to distort during
the lamination process, there will be a greater softening
of the ink allowing the varnish to push into it.
[0031] The substrate is typically a sheet of generally
flat solid material. Alternatively, the substrate may be a
shaped article, especially a shaped article that is suitable
for lamination. The substrate may, for example, be con-
structed of a plastics material such as a laminated plas-
tics material, card or stiff paper, metal such as aluminum,
glass, cellulose or carbon fibre. The substrate may, op-
tionally, have some degree of flexibility and is preferably
not entirely rigid. Plastics materials, in particular laminat-
ed plastics materials are typically the preferred substrate.
Suitable plastics materials for the substrate include pol-
yvinyl chloride (PVC), polyester (e.g. PETg) or polycar-
bonate. Whilst the use of plastic substrates such as PVC,
polyester, etc. as the core material has been described
in various embodiments of the invention, alternative sub-
strates including papers; metals; cellulosic materials; and
composite substrates may also be used in the process
of the first aspect of the invention. The substrate is ad-
vantageously suitable for lamination at elevated temper-
atures, such as for example a temperature of at least 130
°C especially a temperatire of 150 °C or more. The sub-
strate can be coloured, if required, or can be printed with
a based coat of any desired colour. The thermoplastic
coating may cover the entire surface of the substrate or
may only be present in certain area(s). In one embodi-
ment, the substrate is a credit-card sized sheet, for ex-
ample a plastic sheet.
[0032] The printed article of the invention is typically
planar. The planar particle may be generally rectangular,
for example rectangular with rounded corners, or other
shapes such as circular or square. The printed article
may be a credit card-like article, for example having di-
mensions of 7 to 10 cm long x 4 to 6.5 cm wide x 0.4 cm
to 0.01cm deep, such as from 8 to 9 cm long x 5 to 6 cm
wide x 0.25 cm to 0.05 cm deep. The shape and size of
a credit card is specified by the ISO/IEC 7810 standard
as ID-1 to be 85.60 mm long 3 53.98 mm wide and the
printed article of the present invention may have those
dimensions or approximately those dimensions, for ex-
ample to within 5 mm especially to within 1 mm. Credit
card-like articles include, for example, business cards,
promotional cards and fliers; store cards, loyalty cards,
discount cards, gift cards and bonus cards; bank cards,
cheque guarantee cards, debit cards and credit cards;
smart cards, security passes, identification cards and
membership cards; and the like. Such credit card-like
articles are typically referred to in the industry as "lami-
nated plastic cards" or simply as "plastic cards". In one
embodiment, the printed article is a plastic card.
[0033] The printed article of the invention may, alter-
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natively, be non-planar. Thus, whilst in a preferred em-
bodiment, the inventive process may, for example, be
used in the production of plastic cards such as credit and
debit cards; membership cards; gift cards; ID cards etc.,
but there could also be uses in any application which
involves a heat and pressure lamination process. It is
envisaged that items such as automotive fascia panels;
decorative kitchen work surfaces; items of furniture; even
false fingernails, et al could be visually enhanced using
this method.
[0034] Typically, screen printing process may be used
to produce both the coating and varnish images. How-
ever, successful tests have shown that it is also possible
to replicate the effect using screen printing of the coating
in combination with Flexographic printing of the varnish;
in combination with UV inkjet printing of the varnish; and
in combination with Intaglio printing of the varnish. Tests
were also successful when using the Flexographic proc-
ess to print both coating and varnish. Based on these
results it is anticipated that any printing process can be
used to replicate the effect provided that sufficient coating
weight can be achieved, either by single or multiple coats,
and that the thermoplasticity and constituent criteria can
be met. For example, it is further anticipated that roller
coating techniques can also be used to produce the effect
[0035] The surface of the article produced by the proc-
ess of the first aspect of the invention is typically smooth
with the variations in the depth of the coating occurring
within the article. The use of overlay has been found to
be particularly suitable in order to produce a printed ar-
ticle with a smooth surface. In one embodiment, the print-
ed article is a laminated article comprising a transparent
overlay over the coating and the varnish, the surface of
the coating being substantially smooth and the indenta-
tions in the coating being visible through the overlay and
the varnish. A press polish technique may also or addi-
tionally be used in the process of the invention, for ex-
ample, to produce the simulated etched or embossed
image. Press polishing is a technique where no overlay
is used in the lamination process, and the steel lamination
plates polish the ink or varnish surface itself In this case
both the solvent based ink and the UV varnish must be
suitable for the press polishing process.
[0036] The coating advantageously comprises parti-
cles of pigment having optically variable properties
and/or decorative effect pigments. Advantageously, the
coating comprises a pigment with optically variable prop-
erties. A pigment with optically variable properties pro-
duces a different effect, for example appears different to
an observer, depending on the angle from which the pig-
ment particles are observed and/or the angle of incident
light falling on the pigment particles. A pigment which
reflects a different brightness and/or colour dependent
on the incident or observed angle is preferred.
[0037] According to the invention, the coating compris-
es laminar particles. The presence of laminar particles
advantageously provides optical variable properties to
the coating, for example, when the alignment of the lam-

inar particles differs in a first area of the coating compared
with a second area of the coating, the optical properties
of the coating differ in the first and second areas. The
laminar particles have a minimum dimension substan-
tially less, for example at least 10 or at least 20 times
less, than the maximum dimension. Such laminar parti-
cles therefore have a high aspect ratio. The laminar par-
ticles may be in a strip form, with two small dimensions
and one large dimension, or in a platelet form with two
large dimensions and one small dimension. Platelets are
generally preferred. Examples of laminar particles in-
clude platelet pigments, such as flake aluminum pigment,
large particle mica, or any other pigment having optically
variable properties. The pigment types used within the
ink contribute to the final appearance of the etched or
embossed image and since they comprise laminar par-
ticles, an enhanced effect may be produced. Various lam-
inar particles, especially various platelet particles, have
been found to be particularly suitable for use in the in-
vention due to their ability to reflect a different brightness
and/or colour dependent on the angle of incident light or
observed angle.
[0038] Suitable pigments for use in the coatings in-
clude aluminium pigments, or pastes thereof, of the leaf-
ing variety having a "silver dollar" or "cornflake" particle
profile, specific examples being eternabrite Premier 1752
and Sparkle Silver 3622 from Silberline; Nacreous or
pearlescent pigments having a platelet structure, includ-
ing those which have been treated or doped so that they
can change appearance dependent on viewing angle,
sometimes termed as having significant colour travel,
specific examples being the Colorstream range from
Merck and the Sun Prizma range from Sun Chemical;
and Liquid Crystal pigments with a wide colour travel
range and a flat plate-like structure, such as the Helicone
range from LCP Technologies.
[0039] In one embodiment, the present invention pro-
vides a method of producing a simulated etched or em-
bossed print wherein a solid print of a low Tg, thermo-
plastic, ink containing flake aluminum pigment, large par-
ticle mica, or in fact any pigment having optically variable
properties, is printed onto a core material and dried.
[0040] Optionally, decorative effect pigments are in-
cluded in the varnish composition, such as micas and
holographic pigments. The inclusion of such pigments
within the varnish advantageously enhances the appeal
of the finished articles (e.g. gift cards, credit cards, etc.).
[0041] In the current invention the pigment particles
within the solvent based ink of the coating lie flat, for
example, at or near to the surface after printing, but are
realigned during lamination by the action of the UV var-
nish being pushed into the ink surface. This is specifically
true at or near the margins of the varnished area and
consequently changes the incident angle of light hitting
those areas through the transparent UV varnish. The
viewing angle is also changed for the observer in these
areas, thus enhancing the 3-dimensional appearance.
Thus, the process of the first aspect of the invention pro-
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vides a process in which the alignment of pigment parti-
cles in a solvent based ink used as a coating is controlled
without the application of a magnetic field. Therefore, the
invention advantageously provides process of producing
an apparent 3-D etched image without the application of
a magnetic field and a process of producing an apparent
3-D embossed image without the application of a mag-
netic field.
[0042] In the third aspect of the invention, the printed
image is used as a security feature in a printed article,
for example, in a printed article of the second aspect of
the invention. Advantageously, the printed image is used
as a security feature in a printed article which is a lami-
nated article comprising a transparent overlay over the
coating and the varnish, the surface of the coating being
substantially smooth. The laminated article may, for ex-
ample, be a plastic card. The printed image may, option-
ally, be used to provide an overt security feature which
is immediately apparent. The printed image may, option-
ally, be used to provide a covert security feature which
is only apparent to the trained observer and/or requires
special techniques to be employed in order for the printed
image to become apparent. The printed image may be
used to provide both a covert and overt security feature
and include a combination of covert and overt features.
The security feature may, for example, be used as a de-
terrent to unauthorized reproduction of the printed article
or to indicate that the printed article is genuine. The in-
clusion of pigments having optically variable properties
in the coating has been found to be particularly advan-
tageous in providing security features to a printed article.
Whilst in principle the method is simple to replicate, the
use of restricted security pigments or covert taggants
within the ink or varnish used may render it suitable as
an additional security feature.
[0043] The coating and/or the varnish, especially the
coating, optionally comprises particles of pigment having
covert taggants, such as, organic or incorganic covert
taggants. Advantageously, restricted security pigments
or taggants are used in the inks used to form the coating
in the process of the invention, such as for example li-
censed mica pigments; secure optically variable pig-
ments; ultraviolet (UV) fluorescing pigments, such as
phosphors and doped phosphors; infrared (IR), especial-
ly near IR, absorbing organic or inorganic agents; IR,
especially near IR, emitting organic or inorganic agents;
IR fluorescing agents; or RFID devices. The restricted
security pigments or taggants present in the coating may
advantageously have optically variable properties and
may, for example, have a platelet structure. The pres-
ence of within the ink may provide an overt or covert
security feature in plastic cards or documents produced
in this manner. Optionally, covert taggants are included
in the varnish composition, such as for example IR ab-
sorbers; IR fluorescing agents; and UV fluorescing pig-
ments, such as doped phosphors. The inclusion of such
taggants within the varnish advantageously enables use
as a security feature.

[0044] The present invention provides a method of pro-
ducing a 3-dimensional image in a laminated plastic film.
In particular a method of producing an apparent em-
bossed or etched image in a laminated plastic film. Ad-
vantageously, the image is formed by indenting a varnish
into the surface of a coating. Advantageously, the method
of producing the image uses current commercially avail-
able materials. Advantageously, the method of producing
an image involves the use of currently used printing and
laminating techniques. The method of the invention may,
for example, be used to produce a plastic card such as
a credit/debit card or gift/membership card. In one em-
bodiment, the invention provides a method of producing
a secure plastic card such as a credit/debit card using a
restricted security pigment or taggants within the ink coat-
ing or varnish. Advantageously, the method of the inven-
tion enables a 3-dimensional image to be produced with-
out the application of a magnetic field. The ink of the
coating includes laminar particles, e.g. a decorative effect
pigment. The invention further provides a method of pro-
ducing a 3-dimensional image in a decorative surface.
The present invention may, for example, be used to pro-
duce an identification card. In one embodiment, the im-
age is produced using a press polishing technique. The
method of the invention advantageously produces a var-
iable depth of apparent etch across and within a single
image and/or a variable depth of apparent embossing
across and within a single image.
[0045] Advantageously, neither special pigments nor
equipment are required in order to produce a 3-D image
using the method of the present invention. In the prior art
if there is a need to change the required 3-D image, the
magnets would also need to be realigned or changed.
This could be fairly simple for a limited number of designs,
but may be difficult and expensive if regular changes are
envisaged. The current invention would only require a
change of printed image design (e.g. stencil or screen)
to facilitate a change of design.

BRIEF DESCRIPTION OF THE DRAWINGS

[0046]

Figure 1: Shows a print of a first embodiment of the
invention before lamination.

Figure 2: Shows the print of Figure 1 after lamination.

Figure 3: Shows a print of a second embodiment of
the invention before lamination.

Figure 4: Shows the print of Figure 3 after lamination.

Figure 5: Shows a plan view of print of a third em-
bodiment of the invention before lamination.

Figure 6: Shows a cross-section of the print of Figure
5, again before lamination.
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Figure 7: Shows a cross-sectional view of the prints
of Figures 5 and 6 after lamination.

DETAILED DESCRIPTION OF THE INVENTION

[0047] In a first embodiment of the invention the coat-
ing is formed from a solid print of metallic solvent-based
ink into which a less thermoplastic, higher Tg, transparent
varnish is pressed on lamination to form indentations in
the coating. As a result, in the finished laminated article
the solid print has the appearance of having been etched
in the areas where the varnish is present. Figure 1 shows
a print of the first embodiment of the invention prior to
lamination in which a cured solid print of a solvent-based
metallic ink printed onto PVC core plastic material sub-
strate 1 forms a coating 2 onto which a UV-curing varnish
print 3 has been applied. The varnish 3 has been applied
where the "etch effect" is required. Figure 2 shows the
same print as that of Figure 1 after an operation in which
clear overlay 4 has been applied over the surface of the
print. As can be seen, the UV varnish 3 has been pushed
into the ink film leaving indentations. The UV varnish 3,
being transparent and colourless, is virtually invisible un-
der the clear overlay 4.
[0048] In a second embodiment, the ink used to form
the coating includes aluminum or mica particles. Figure
3 shows a coating 2 formed from a solid print of a solvent-
based ink containing aluminum or mica particles 5. The
particles 5 are generally aligned parallel to the core sub-
strate 1, as would normally be expected in a dried ink
film. Figure 4 shows the orientation of the aluminum or
mica particles 5 in the coating 2 of the second embodi-
ment after lamination and following pressing of the var-
nish 3 into the softer coating 2. Whilst those particles 5a
that are remote from the parts of the coating that have
been deformed by the film remain aligned in the normal
orientation, some of the particles 5b have been realigned
by the deformation of the coating 2 to follow the new
surface contours. Particles of different orientation reflect
light in different directions resulting in the optical effect
of the coating being different in different parts of the lam-
inated article.
[0049] In a third embodiment, multiple layers of varnish
are overlaid on a coating in order to produce areas where
the coating has the appearance of having been etched
to varying degrees. Figure 5 shows a plan view of the
multiple coats 3a, 3b and 3c of UV varnish 3, printed over
coating 2 formed from a solvent-based ink as circles of
decreasing size, all centered at the same point on the
underlying print, before lamination. Figure 6 shows a
cross-section of the print of the third embodiment, again
before lamination. Varnish layer 3a was applied to the
coating 2 first by a screen printing technique and then
overlaid with varnish layer 3b followed by varnish layer
3c. On application of the overlay 4 and lamination the
varnish 3 is pressed into the coating 2, the depth of in-
dentation depending on the number of layers of varnish
applied as can be seen in the cross sectional view of

Figure 7. It can be clearly seen that the depth of "etch"
increases with varnish film thickness and can be varied
within a print.
[0050] In one embodiment, a low Tg, thermoplastic,
solvent-based ink containing aluminum or mica particles
is screen printed through a mesh, preferably having be-
tween 43 and 90 threads per cm onto core material sub-
strate. This core material can be for example PVC, PETg
(polyester) or polycarbonate and would, preferably, be
suitable for lamination at elevated temperatures, such as
for example between 130 and 150 °C. The plastic core
can be colored if required, or can be printed with a base
coat of any desired colour. The substrate is then printed
with the coating. In the case of mica-based ink it is pref-
erable to have a base color, and more preferably it would
be black. Base coat and metallic/mica ink would prefer-
ably be thoroughly dried, and can be processed imme-
diately when dry or stored for subsequent use. Next, a
higher Tg lamination UV-curing varnish is printed over
the ink in areas which correspond to those required to
be "etched". In the case of simulated embossing, the ar-
eas of the coating not requiring embossing are overprint-
ed with the varnish and the areas that are to remain proud
are left unprinted with varnish. It is preferable that both
the ink used to form the coating and the varnish are suit-
able for lamination and will give a bond strength equal to
or greater than the ISO standard for plastic cards.
ISO7810 specifies 3.5 Newtons/cm as a minimum figure
for lamination bond strength, though in practice, the ma-
jority of card converters demand far in excess of this to
guarantee card integrity. In specific tests, the ink used to
prepare the coating was a solvent-based laminating ink
containing aluminum flake pigment or a mica pigment
having a pearlescent or optically variable nature. The var-
nish used in specific tests was a UV-curing lamination
varnish, though it is envisaged that other drying mecha-
nisms such as EB; IR; and even jet air are viable provided
the thermoplasticity criteria are met.
[0051] In one embodiment, the printed article of the
invention includes, as a substrate, a backing sheet of
core material collated with two sheets of uncoated PVC
overlay. The use of a backing sheet of core material as-
sumes that the resultant card will be of twin core con-
struction. The current invention will work equally well on
single or multiple core card construction. It is envisaged
that the method could be applied to both card surfaces
and could even have the same image on either face, one
embossed and the other etched. The core is printed with
an ink to form a coating and then overprinted with a var-
nish being sandwiched between the overlay sheets. The
collated sheets are then laminated under heat and pres-
sure. The temperature should preferably be between 130
and 150 °C, the time and pressure are dependent on the
particular equipment used, but should be sufficient to
achieve a good bond. On removal from the laminator, it
will be seen that the varnish layer has been pushed into
the ink layer causing indentations. Being transparent, the
varnish will fill the apparent voids in the ink film (i.e. the
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indentation in the coating) and the overlay will give the
whole a flat smooth surface. It will appear that areas of
the solid ink film of the coating have been etched away.
The effect is particularly marked where colourless, trans-
parent varnishes are used as the presence of the varnish
will not be easily discernable. The thermoplastic nature
of the coating assists in allowing the varnish to deform
its surface. The varnish is preferably much less thermo-
plastic and consequently maintains its cure shape during
the process. This helps to give a crisp outline to the
"etched" image. The presence of optically variable par-
ticles of aluminium or mica in the ink further enhances
the 3-D effect, in that they will be physically realigned as
the varnish layer pushes into the ink layer and will natu-
rally follow the shape of the "etched/embossed" area.
[0052] By printing the varnish in a reversed out image,
that is, by printing the background and leaving the areas
of the image that are required to stand proud of the back-
ground unprinted, the lamination process produces an
apparent embossed image.
[0053] The present invention has been described in
detail, including the preferred embodiments thereof.
However, it will be appreciated that those skilled in the
art, upon consideration of the present disclosure, may
make modifications and/or improvements on this inven-
tion that fall within the scope of the invention as set out
by the claims. It is to be understood that features de-
scribed as being present in certain embodiments of the
invention may also be present in other embodiments
where appropriate.

EXAMPLES

[0054] The following examples illustrate specific as-
pects of the present invention and are not intended to
limit the scope thereof in any respect and should not be
so construed.

Example 1

[0055] A solvent-based Vinyl/Acrylic-based metallic
laminating screen ink was produced by mixing CC/B
Bronze Binder from Sun Chemical (90%) with a solvent
damped aluminum paste such as Eternabrite premier
1752 from Silberline (10%). This ink was printed as a
solid area through a 77 threads/cm screen mesh onto
320 micron PVC core material, as supplied by Klockner
Pentaplast for the manufacture of plastic cards and the
solvent removed to form a coating having a Tg of about
30.7 °C. A UV-curing varnish composition such as So-
larsmart from Sun Chemical was screen printed over the
metallic ink through a 120 threads/cm mesh in a particular
pattern and fully cured to form a varnish having a Tg of
about 65 °C. The print was collated in the standard man-
ner for plastic card manufacture (i.e. print + backing sheet
+ clear overlay) and laminated at 140°C using an Oasys
desktop laminator and standard time and pressure set-
tings. It was seen that the lamination process had pushed

the UV-curing varnish into the solvent-based metallic ink
causing indentations, giving 3 dimensional image.

Example 2

[0056] As Example 1 above, but replacing the alumi-
num paste with 15% mica-based pigment such as Col-
ourstream Arctic Fire from Merck pigments. The CC/B
Bronze Binder content was reduced to 85% to incorpo-
rate the extra pigment. Also, the mica ink is printed over
a black background produced by printing CC/NT-N50
black from Sun Chemical through a 90 threads/cm screen
mesh to form a coating having a Tg of about 26.7 °C.

Example 3

[0057] A solvent based acrylic/vinyl screen ink as de-
scribed in Example 1 was printed in solid area onto 320
micron core PVC, using the procedure and specification
described in Example 1 above. This coat was allowed to
thoroughly dry by natural means or by application of hot
air. A UV curing inkjet varnish composition such as U7315
from Sun Chemical, was then applied over the solvent
based ink using a UV inkjet printer such as DMP -2800
series, in several passes (3-5 passes were found to give
sufficient coating weight) in a particular pattern and
cured. The completed print was then laminated at 140
°C using uncoated overlay and it was seen that the var-
nished areas were pushed into the screen ink as de-
scribed in Examples 1 and 2, producing a simulated etch
pattern where varnish was present.

Example 4

[0058] A solvent based acrylic/vinyl screen ink was
produced printed and dried as described in Example 1
above. A UV curing laminatable varnish composition
based on an acrylic/vinyl combination, such as Solars-
mart from Sun Chemical, was applied using a laboratory
hand flexographic proofer with a 140 line anilox roller, to
half of the screen print and cured. A further coat was then
similarly applied, slightly offset from the first to form two
"steps". When this was laminated as previously de-
scribed the resultant print has two "etched" steps, the
area with two coats appearing to be etched deeper than
the single coat.

Example 5

[0059] The solvent based acrylic/vinyl screen ink de-
scribed in Example 1 above was reduced to a suitable
viscosity (approximately 32 seconds Zahn 2 cup) and
applied to 320 micron core PVC in 2 coats using a hand
flexographic proofer with a 140 line anilox roller. These
coats were both thoroughly dried by solvent evaporation.
The UV curing laminatable varnish composition also de-
scribed in Example 1 was applied over a section of the
solvent based print using a flexographic proofer, again
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in multiple stepped coats, each coat being cured individ-
ually to provide a varnish layer having a Tg of about 65
°C. The completed print was then laminated as previously
described. It was seen that the varnished areas have
been pushed into the underlying ink producing an etched
effect.

Example 6

[0060] A solvent based acrylic/vinyl screen ink was
printed and dried as in Example 1 above. A UV curing
Intaglio varnish based on Polyester, Styrene Maleic an-
hydride and Acrylic oligomer, was applied using the In-
taglio printing process in a guilloche pattern over the
screen print. When laminated as previously described
the guilloche pattern was apparently etched into the
screen ink.

Claims

1. A process of producing a printed article comprising
a substrate (1) and a printed image comprising a
coating (2) and a varnish (3), in which the varnish
(3) is indented into the coating (2), the process in-
cluding the step of applying pressure to the varnish
(3) superimposed on selected areas of the coating
(2) on the substrate to press the varnish (3) into the
surface of the coating (2) thereby indenting the var-
nish (3) into the surface of the coating (2) on the
substrate (1), wherein the coating (2) comprises lam-
inar particles (5), and wherein the coating (2) has a
greater plasticity than the varnish (3) at the temper-
ature at which pressure is applied to the varnish (3).

2. The process of claim 1, wherein:

(a) the coating (2) is thermoplastic and is heated
prior to or during the application of pressure to
the varnish (3); and/or
(b) the coating (2) on the substrate (1) is at a
temperature higher than its glass transition tem-
perature (Tg) during the application of pressure
to the varnish (3); and/or
(c) the coating (2) and varnish (3) have glass
transition temperatures (Tg), in °C, in the ratio
of at least about 1:1.5.

3. The process of claim 1 or 2, wherein:

(a) the varnish (3) is pressed into the surface of
the coating (2) on the substrate (1) to form an
etched or embossed image; and/or
(b) the varnish (3) is superimposed on no more
than about 90% of the area of the coating (2) on
the substrate (1).

4. The process of any one of claims 1 to 3, wherein the

thickness of the varnish (3) varies on different areas
of the coating (2) on the substrate (1).

5. The process of any one of claims 1 to 4, wherein the
varnish (3) is formed from a radiation-curable com-
position or from a solvent-based composition.

6. The process of any one of claims 1 to 5, wherein the
laminar particles are particles of pigment (5) having
optically variable properties, for example, particles
of pigment (5) having a platelet structure.

7. The process of any one of claims 1 to 6, wherein:

(a) there is an overlay (4) over the varnish (3)
and coating (2) on the substrate (1), and pres-
sure is applied to the varnish (3) through the
overlay (4); and/or
(b) the step of applying pressure to the varnish
(3) is a lamination step.

8. A printed article comprising a substrate (1) and a
printed 3-dimensional image comprising a coating
(2) and a varnish (3), wherein the varnish (3) is in-
dented into the coating (2), and wherein the coating
(2) comprises laminar particles (5).

9. The printed article of claim 8 in which:

(a) the coating (2) is thermoplastic; and/or
(b) the varnish (3) is transparent.

10. The printed article of claim 8 or 9, wherein the printed
article is a laminated article further comprising a
transparent overlay (4) over the coating (2) and the
varnish (3), the surface of the coating (2) being sub-
stantially smooth and the indentations in the coating
(2) being visible through the transparent overlay (4).

11. The printed article of any one of claims 9 to 10, which
is a plastic card.

12. The printed article of any one of claims 9 to 11, which
is produced by the process of any one of claims 1 to 7.

13. Use of a printed 3-dimensional image comprising a
coating (2) and a varnish (3), as a security feature
in a printed article, wherein the varnish (3) is indented
into the coating (2), and wherein the coating com-
prises laminar particles (5).

14. The use of claims 13, wherein:

(a) the printed article is a laminated article com-
prising a transparent overlay (4) over the coating
(2) and the varnish (3), the surface of the coating
(2) being substantially smooth; and/or
(b) the laminar particles are particles of pigment
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(5) having optically variable properties; and/or
(c) the coating (2) and/or the varnish (3) com-
prises particles of a pigment (5) having covert
taggants.

15. The use of claim 13 or 14, wherein the printed article
is produced by the process of any one of claims 1 to 7.

Patentansprüche

1. Verfahren zur Herstellung eines Druckgegenstands,
der ein Substrat (1) und ein gedrucktes Bild aufweist,
welcher eine Beschichtung (2) und einen Lacküber-
zug (3) aufweist, wobei der Lacküberzug (3) in die
Beschichtung (2) eingekerbt ist, wobei das Verfah-
ren den Schritt des Anwendens von Druck auf den
Lacküberzug (3), der auf ausgewählte Bereiche der
Beschichtung (2) auf dem Substrat aufgelegt ist, um
den Lacküberzug (3) in die Oberfläche der Beschich-
tung (2) einzudrücken, wodurch der Lacküberzug (3)
in die Oberfläche der Beschichtung (2) auf dem Sub-
strat (1) eingekerbt wird, wobei die Beschichtung (2)
lamellare Teilchen (5) aufweist und wobei die Be-
schichtung (2) eine höhere Plastizität als der Lack-
überzug (3) bei der Temperatur hat, bei der der Druck
auf den Lacküberzug (3) ausgeübt wird.

2. Verfahren nach Anspruch 1, wobei:

(a) die Beschichtung (2) thermoplastisch ist und
vor dem oder während des Ausübens von Druck
auf den Lacküberzug (3) erwärmt wird; und/oder
(b) die Beschichtung (2) auf dem Substrat bei
einer Temperatur höher als ihre Glasübergang-
stemperatur (Tg) während des Ausübens von
Druck auf den Lacküberzug (3) gehalten wird;
und/oder
(c) die Beschichtung (2) und der Lacküberzug
(3) Glasübergangstemperaturen (Tg) in °C in ei-
nem Verhältnis von mindestens 1:1,5 haben.

3. Verfahren nach Anspruch 1 oder 2, wobei:

(a) der Lacküberzug (3) in die Oberfläche der
Beschichtung (2) auf dem Substrat (3) gedrückt
wird, um ein Stech- oder eingeprägtes Bild zu
erzeugen; und/oder
(b) der Lacküberzug (3) auf nicht mehr als etwa
90% der Fläche der Beschichtung auf dem Sub-
strat (1) überlagert wird.

4. Verfahren nach einem der Ansprüche 1 bis 3, wobei
die Dicke des Lacküberzuges (3) in verschiedenen
Bereichen der Beschichtung (2) auf dem Substrat
(1) variiert.

5. Verfahren nach einem der Ansprüche 1 bis 4, wobei

der Lacküberzug (3) aus einer strahlungshärtbaren
Zusammensetzung oder aus einer lösungsmittelba-
sierten Zusammensetzung gebildet wird.

6. Verfahren nach einem der Ansprüche 1 bis 5, wobei
die lamellaren Teilchen Teilchen eines Pigments (5)
sind, das optisch variable Eigenschaften hat, bei-
spielsweise Teilchen eines Pigments (5), das eine
Plättchenstruktur hat.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei:

(a) es einen Überzug (4) über dem Lacküberzug
(3) und der Beschichtung (2) auf dem Substrat
(1) gibt und Druck auf den Lacküberzug (3) über
den Überzug (4) ausgeübt wird; und/oder
(b) der Schritt des Ausübens von Druck auf den
Lacküberzug (3) ein Laminierungsschritt ist.

8. Druckgegenstand, der ein Substrat (1) und ein ge-
drucktes 3-dimensionales Bild aufweist, welcher ei-
ne Beschichtung (2) und einen Lacküberzug (3) hat,
wobei der Lacküberzug (3) in die Beschichtung (2)
eingekerbt ist und wobei die Beschichtung (2) lamel-
lare Teilchen (5) aufweist.

9. Druckgegenstand nach Anspruch 8, bei dem:

(a) die Beschichtung (2) thermoplastisch ist;
und/oder
(b) der Lacküberzug (3) transparent ist.

10. Druckgegenstand nach Anspruch 8 oder 9, wobei
der Druckgegenstand ein laminierter Gegenstand
ist, der weiter einen transparenten Überzug (4) über
der Beschichtung (2) und dem Lacküberzug (3) auf-
weist, wobei die Oberfläche der Beschichtung (2) im
Wesentlichen glatt ist und die Einkerbungen in die
Beschichtung (2) durch den transparenten Überzug
(4) sichtbar sind.

11. Druckgegenstand nach einem der Ansprüche 9 bis
10, welcher eine Plastikkarte ist.

12. Druckgegenstand nach einem der Ansprüche 9 bis
11, welcher durch ein Verfahren nach einem der An-
sprüche 1 bis 7 hergestellt wird.

13. Nutzung eines gedruckten 3-dimensionalen Bildes,
welches eine Beschichtung (2) und einen Lacküber-
zug (3) aufweist, als Sicherheitsmerkmal eines
Druckgegenstands, wobei der Lacküberzug (3) in
die Beschichtung (2) eingekerbt ist und wobei die
Beschichtung lamellare Teilchen (5) aufweist.

14. Nutzung nach Anspruch 13, wobei:

(a) der Druckgegenstand ein laminierter Gegen-
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stand ist, der einen transparenten Überzug (4)
über der Beschichtung (2) und dem Lacküber-
zug (3) aufweist, wobei die Oberfläche der Be-
schichtung (2) im Wesentlichen glatt ist;
und/oder
(b) die lamellaren Teilchen Teilchen eines Pig-
ments (5) sind, welches optisch variable Eigen-
schaften hat; und/oder
(c) die Beschichtung (2) und/oder der Lacküber-
zug (3) Teilchen eines Pigments (5) aufweisen,
das gedeckte Markierstoffe aufweist.

15. Nutzung nach Anspruch 13 oder 14, wobei der
Druckgegenstand durch das Verfahren nach einem
der Ansprüche 1 bis 7 hergestellt ist.

Revendications

1. Processus de production d’un article imprimé com-
prenant un substrat (1) et une image imprimée com-
prenant un revêtement (2) et un vernis (3), dans le-
quel le vernis (3) est enfoncé dans le revêtement (2),
le processus comprenant l’étape d’application d’une
pression au vernis (3) superposé sur des zones sé-
lectionnées du revêtement (2) sur le substrat pour
presser le vernis (3) dans la surface du revêtement
(2), enfonçant de ce fait le vernis (3) dans la surface
du revêtement (2) sur le substrat (1), dans lequel le
revêtement (2) comprend des particules laminaires
(5), et dans lequel le revêtement (2) a une plus gran-
de plasticité que le vernis (3) à la température à la-
quelle la pression est appliquée au vernis (3).

2. Processus selon la revendication 1, dans lequel :

(a) le revêtement (2) est un thermoplastique et
est chauffé avant ou pendant l’application de la
pression au vernis (3) ; et/ou
(b) le revêtement (2) sur le substrat (1) est à une
température supérieure à sa température de
transition vitreuse (Tg) pendant l’application de
la pression au vernis (3) ; et/ou
(c) le revêtement (2) et le vernis (3) ont des tem-
pératures de transition vitreuse (Tg), en °C, dans
le rapport d’au moins environ 1:1,5.

3. Processus selon la revendication 1 ou 2, dans
lequel :

(a) le vernis (3) est pressé dans la surface du
revêtement (2) sur le substrat (1) pour former
une image gravée ou estampée ; et/ou
(b) le vernis (3) est superposé sur pas plus d’en-
viron 90 % de la zone du revêtement (2) sur le
substrat (1).

4. Processus selon l’une quelconque des revendica-

tions 1 à 3, dans lequel l’épaisseur du vernis (3) varie
sur les différentes zones du revêtement (2) sur le
substrat (1).

5. Processus selon l’une quelconque des revendica-
tions 1 à 4, dans lequel le vernis (3) est formé à partir
d’une composition durcie par rayonnement ou à par-
tir d’une composition à base de solvant.

6. Processus selon l’une quelconque des revendica-
tions 1 à 5, dans lequel les particules laminaires sont
des particules de pigment (5) ayant des propriétés
optiquement variables, par exemple, des particules
de pigment (5) ayant une structure de plaquette.

7. Processus selon l’une quelconque des revendica-
tions 1 à 6, dans lequel :

(a) il y a un recouvrement (4) sur le vernis (3) et
le revêtement (2) sur le substrat (1), et une pres-
sion est appliquée au vernis (3) à travers le re-
couvrement (4) ; et/ou
(b) l’étape d’application de la pression au vernis
(3) est une étape de lamification.

8. Article imprimé comprenant un substrat (1) et une
image tridimensionnelle imprimée comprenant un
revêtement (2) et un vernis (3), dans lequel le vernis
(3) est enfoncé dans le revêtement (2), et dans lequel
le revêtement (2) comprend des particules laminai-
res (5).

9. Article imprimé selon la revendication 8, dans
lequel :

(a) le revêtement (2) est un thermoplastique ;
et/ou
(b) le vernis (3) est transparent.

10. Article imprimé selon la revendication 8 ou 9, dans
lequel l’article imprimé est un article stratifié com-
prenant en outre un recouvrement (4) transparent
sur le revêtement (2) et le vernis (3), la surface du
revêtement (2) étant sensiblement lisse et les inden-
tations dans le revêtement (2) étant visibles à travers
le recouvrement (4) transparent.

11. Article imprimé selon l’une quelconque des revendi-
cations 9 et 10, qui est une carte en matière plasti-
que.

12. Article imprimé selon l’une quelconque des revendi-
cations 9 à 11, qui est produit par le processus de
l’une quelconque des revendications 1 à 7.

13. Utilisation d’une image tridimensionnelle imprimée
comprenant un revêtement (2) et un vernis (3), en
tant que caractéristique de sécurité dans un article
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imprimé, dans laquelle le vernis (3) est enfoncé dans
le revêtement (2), et dans laquelle le revêtement
comprend des particules laminaires (5).

14. Utilisation selon la revendication 13, dans laquelle :

(a) l’article imprimé est un article stratifié com-
prenant un recouvrement (4) transparent sur le
revêtement (2) et le vernis (3), la surface du re-
vêtement (2) étant sensiblement lisse ; et/ou
(b) les particules laminaires sont des particules
de pigment (5) ayant des propriétés optique-
ment variables ; et/ou
(c) le revêtement (2) et/ou le vernis (3) compren-
nent des particules d’un pigment (5) comportant
des marqueurs couverts.

15. Utilisation selon la revendication 13 ou 14, dans la-
quelle l’article imprimé est produit par le processus
de l’une quelconque des revendications 1 à 7.
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