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Description

[0001] This invention relates to a high chroma durable
paint and multilayer interference platelets for use therein.
[0002] Paints are used extensively in many different
applications for different purposes. Paints are often used
to provide protection to the surfaces painted. In addition,
they are utilized to provide color or other appearance
enhancing features to structures, articles, vehicles and
many other items which are in use at the present time.
There is a continuing long-felt need for paints which are
durable and which have other distinguishing desirable
characteristics, as for example high chroma.
[0003] In general, it is an object of the present invention
to provide a high chroma durable paint and multilayer
interference platelets having high chroma for use therein.
[0004] Another object of the invention is to provide
platelets of the above character which are optically var-
iable.
[0005] Another object of the invention is to provide
platelets of the above character which are of a single
color.
[0006] Another object of the invention is to provide
platelets of the above character which are opaque.
[0007] Another object of the invention is to provide
platelets of the above character which are symmetrical.
[0008] Another object of the invention is to provide
platelets of the above character which are very durable.
[0009] Another object of the invention is to provide
platelets of the above character which can be readily in-
corporated into a liquid vehicle to provide a paint in which
the vehicle will solidify to provide a solidified paint.
[0010] Another object of the invention is to provide a
paint of the above character which can be readily applied.
[0011] Accordingly, in a first aspect, the present inven-
tion provides paint having colour comprising a polymeric
paint medium, a plurality of coloured interference thin film
platelets disposed in the polymeric paint medium, each
of said interference thin film platelets having first and sec-
ond parallel planar outer surfaces and an edge thickness
perpendicular to the first and second parallel planar outer
surfaces, each of said platelets comprising a metal re-
flecting layer having first and second reflective surfaces,
and a multi-layer interference thin film structure disposed
on each of said first and second reflective surfaces, the
multi-layer interference thin film structure comprising a
pair of layers consisting of a dielectric layer formed of a
dielectric material and a semi-opaque metal layer, said
pair being disposed so that the dielectric layer is directly
adjacent to the metal reflecting layer and the
semi-opaque metal layer faces away from the metal re-
flecting layer, each platelet having an aspect ratio of at
least 2:1 for the longest planar dimension of the first and
second outer surfaces in comparison to the edge thick-
ness of the platelet, each platelet having a maximum di-
mension on any surface ranging from 2 - 200 Pm (2-200
microns),
characterised in that each of said platelets has been an-

nealed at a temperature ranging from 200-300°C for a
period of time ranging from 10 minutes to 24 hours.
[0012] Second, third and fourth aspects of the present
invention are recited in claims 12, 13 and 14 of the ap-
pended claims.
[0013] Additional objects and features of the invention
will appear from the following description in which the
preferred embodiments are set forth in detail.
[0014] Fig. 1 is a perspective view, an automobile with
a high chroma durable paint incorporating the present
invention on the outer surfaces thereof.
[0015] Fig. 2 is a cross-sectional view of a paint incor-
porating the present invention.
[0016] FIG. 3 is a cross-sectional view of another em-
bodiment of a paint incorporating the present invention.
[0017] FIG. 4 is a cross-sectional view, of an automo-
bile paint incorporating the present invention.
[0018] FIG. 5 is a cross-sectional view of a platelet for
use in a paint incorporating the present invention utilizing
a metal-dielectric multilayer thin film interference stack
providing optically variable characteristics.
[0019] FIG. 6 is another cross-sectional view of a plate-
let for use in a paint incorporating the present invention
of a metal-dielectric multilayer thin film interference stack
providing a solid color.
[0020] FIG. 7 is a cross-sectional view of a platelet for
use in a paint incorporating the present invention of an
all dielectric thin film interference stack providing optically
variable characteristics.
[0021] In general, the collection of thin film plates of
the present invention which are adapted to be added to
a liquid medium for producing a predetermined optical
response through radiation incident on a surface of a
solidified version of the medium. The collection of flakes
is produced by forming a symmetrical multilayer thin film
structure on a flexible web of material and separating the
thin film structure from the web to provide a collection of
platelets. The platelets are characterized by being com-
prised of a symmetrical multilayer thin film interference
structure in which the layers lie in parallel planes and in
that they have an aspect ratio of at least 2:1, preferably
5:1, respectively, for the longest planar dimension of the
surfaces parallel to the planes of the layers and surfaces
perpendicular to the planes of the layers or in other words,
the thickness of the platelet. The flakes also have a max-
imum dimension on any surface ranging from approxi-
mately 2 to 200 microns.
[0022] More in particular, in FIG. 1, there is shown a
motorized vehicle 11 of a convention type which is pro-
vided with a high chroma durable paint 12 incorporating
the present invention which is provided on the exterior
surface of the car body 13 which can be formed of a
suitable conventional material such as steel or fiberglass.
Although the high chroma durable paint 12 of the present
invention has been shown being provided on the paint
for the entire body of the vehicle 11, it should be appre-
ciated that if desired, the paint 12 of the present invention
can also be provided on interior and exterior molding pro-
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vided on the vehicle. Also alternatively it can be utilized
to provide a pin stripe on the exterior of the vehicle.
[0023] A cross-sectional view of an optically variable
paint incorporating the present invention is shown in FIG.
2. The substrate 21 can be formed of a suitable metal
such as steel, plastic, fiberglass, wood or any other ma-
terial which is to be painted. The substrate is provided
with a surface 22 to which is to be applied a high chroma
durable paint of the present invention. Thus, by way of
example, a primer or prime coat 23 of a suitable type can
be applied to the surface 22 to ensure that the high chro-
ma paint layer 26 will adhere to the substrate 21. The
high chroma durable paint 26 of the present invention is
comprised of a polymeric paint vehicle 27 which consists
typically of polyesters, acrylics, epoxies, alkyds, poly-
urethane or latex-type formulations. Interference plate-
lets 28 of the type hereinafter described are disposed in
the polymeric paint vehicle 27. The prime coat 23 and
the paint vehicle 27 with the interference platelets 28
therein can be applied to a substrate in various manners,
such as brushing, spraying, flow coating, rolling or dip-
ping. The paint can then be dried by allowing the liquid
medium to evaporate, either at ambient temperature or
by force drying by infrared heating.
[0024] Another embodiment of a painted substrate
painted with high chroma durable paint is shown in FIG.
3. The substrate 31 can be of the same type of substrate
as the substrate 21 having a surface 32 to be painted.
As shown in FIG. 3, this paint structure on the surface
also consists of a prime coat 33 followed by a base coat
36 which contains a liquid vehicle 37 in the form of a
lacquer with not only interference platelets 38, but addi-
tional non-interference pigments 37 that can be used to
modify the color or control the brightness. Such non-in-
terference materials can include aluminum flake, carbon
black, titanium dioxide, transparent and non-transparent
dyes, transparent pigments, including iron oxides and
phthalocyanines. Also, interference based mica pig-
ments can be used. Additional additives can also be in-
cluded, such as viscosity controllers, antioxidant leveling
agents and the like. In order to impart an additional du-
rability to the paint being applied, an additional clear lac-
quer pigment 40 can be provided on the surface of the
base coat 36. In the clear lacquer top coat 41, additional
subtractive colorants may be added to achieve still dif-
ferent colors.
[0025] A cross-sectional view of a portion of the body
13 of the vehicle is shown in FIG. 4 in which the body 13
is represented as a substrate 41 which can be formed of
a suitable material such as steel, plastic or fiberglass.
The substrate is provided with a surface 42 to which is
to be applied a high chroma durable paint of the present
invention. Thus, by way of example, a pre-coat 43 is first
applied to the substrate 41. This pre-coat 43 is deposited
using a cathodic electro-painted process using zinc phos-
phate coatings well known to those skilled in the art. On
top of the zinc phosphate coating 43, a prime coat 44 is
deposited based on epoxy/amine resins carried out by

cathodic electro-coating. This resin may also contain car-
bon black, TiO2 and other extender type pigments. These
two layers 43 and 44 are deposited on to the substrate
41 for corrosion protection of the metal base substrate.
A sealer coat 46 is then applied to the prime coat 44. This
sealer may contain pigments, including prime pigments
such as TiO2 and carbon, plus extender pigments such
as barium sulphate, china clay, Winnofil or talc. This seal-
er layer provides key properties such as mechanical re-
sistance, i.e., stone chip resistance, flexibility, resistance
to moisture and a good even surface to maximize a
smooth surface to the following coats. This sealer layer
or coat 46 also removes the imperfections of the metal
layer.
[0026] The next layer 47 which is the base coat layer
generally consists of polyester resins in which has been
added optically variable pigment platelets 48 plus other
color control pigments, such as TiO2, carbon black, mica,
aluminum flake, etc. The base coat layer 47 is followed
by a clear coat layer 49 which can be a clear coat acrylic
with UV blocking and light stabilizers. It functions as a
scratch resistant coating and protects the underlying lay-
ers of pigment containing polymers. Alternatively, a ther-
mosetting or a thermoplastic acrylic can be substituted
for the top two layers 48 and 49. Pigments in the surface
sealer coat 46 may or may not be present depending on
the concentration of the optically variable pigment plate-
lets present in the base coat 47. Generally, the base coat
47 and clear coat 49 in the form of therma setting, ther-
moplastic acrylics are spray coated on to the sealer coat
46. Each layer may be cured before the following layer
is added by subjecting the paint structure to elevated
temperatures for a period of time, i.e., the layers may be
applied in the spray booth and then dried using infrared
heat.
[0027] The interference platelets 28 and 38 can be of
the type described in US Patent No. 5,648,165. Thus, as
therein described and as herein depicted in FIG. 5 there
is shown a representative embodiment of a metal-dielec-
tric design utilizing optically variable characteristics. As
described in the co-pending application the platelets can
be formed by utilizing a flexible web 51 in a roll coater
and having a surface 52 upon which materials are de-
posited to provide a multilayer thin film interference coat-
ing which is broken up to form the interference platelets
48 utilized in the high chroma durable paint 12 of the
present invention. Thus, there is provided a release coat
or a layer 53 of a suitable type on the surface 52 which
allows the thin film coating to be removed as thin film
platelets. For example, the release coat may be an or-
ganic solvent soluble or a water soluble coating such as
acrylic resins, cellulosic propionates, (polyvinyl pyrrolid-
ine) polyvinyl alcohol or acetate. Thereafter, the first layer
of the multilayer thin film interference coating can be de-
posited in the form of a semi-opaque layer 54 of a suitable
material as for example a metal such as chromium (Cr)
to a suitable thickness ranging from 5-15 nm (50-150 Å)
and preferably a thickness of approximately 7 nm (70 Å).
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Thereafter, a dielectric layer 56 is deposited at an appro-
priate optical thickness, as for example two-quarter wave
thickness at a design wavelength of 400 nanometers to
a six-quarter wavelength thickness at a design wave-
length of 700 nanometers, depending upon the color de-
sired. One material found to be particularly satisfactory
is magnesium fluoride (MgF2) having an index or refrac-
tion of 1.38 which was formed to a thickness of four quar-
ter wavelengths at a design wavelength of 550 nanom-
eters. This is followed by an opaque reflecting metal layer
57 of a suitable material, such as aluminum. However, it
should be appreciated that if desired, a semi-opaque
metal layer can be provided. Typically such a metal layer
becomes opaque at approximately 35-40 nm (350-400
Å). Thus, where semi-opaqueness is desired a thickness
less than 50 nm (500 Å) can be provided, where 10 nm
(100 Å) can be utilized effectively. It should be appreci-
ated that there are a number of other reflecting materials
which can be utilized in the place of aluminum such as
silver, copper or gold and the like depending upon the
color effects desired.
[0028] After the aluminum layer 57 has been deposit-
ed, this is followed by a dielectric layer 58 which is formed
of the same material and is of the same thickness as the
dielectric layer 56 as hereinbefore described. For in-
stance, it can be formed of four quarter waves of mag-
nesium fluoride at a design wavelength of 550 nanome-
ters. This is followed by a semi-opaque layer 59 of the
same type and thickness as the semi-opaque layer 54
and as hereinbefore described can be formed of chromi-
um having a thickness of approximately 7 nm (70 Å).
[0029] In addition to pigments described above which
are symmetrical, the optically variable pigment platelets
could be produced where the two sides have asymmetry
with respect to the dielectric layer thickness. For exam-
ple, on one side there could be a four quarter wave thick-
ness of MgF2 at a design wavelength of 550 nanometers
and on the other side there could be a six quarter wave
of MgF2 at a design wavelength of 550 nanometers.
Thus, the pigment would have two different colors on
both sides of the pigment and the resulting mix of platelets
would show a new color which is the combination of the
two colors. The resulting color would be based on additive
color theory of the two colors coming from the two sides
of the platelets. In a multiplicity of flakes, the resulting
color would be the additive sum of the two colors resulting
from the random distribution of flakes having different
sides oriented toward the observer.
[0030] With the construction hereinbefore described in
conjunction with FIG. 5 it can be seen that a symmetrical
multilayer thin film interference structure has been pro-
vided on opposite sides of the metal reflecting layer 56
to achieve the maximum optical effects from platelets
formed from such a construction. It should be appreciated
that if desired, platelets can be formed which are
non-symmetrical, in other words, in which the dielectric
layer and the metal layer on one side of the reflector layer
can be omitted, or may have different dielectric thick-

nesses on either side of the reflector layer.
[0031] Optically variable platelets can also be com-
bined with non-shifting high chroma platelets to produce
unique color effects. In addition, the optically variable pig-
ment platelets can be combined with highly reflective
platelets such as MgF2/aluminum/MgF2 platelets to pro-
duce additional color effects.
[0032] After a coating of the type shown in FIG. 5 has
been formed on the web 51, a multilayer thin film inter-
ference coating can be stripped from the web 51 in a
manner hereinbefore described in the application Serial
No. 08/171,654, filed December 22, 1993, by use of a
solvent to form flakes or platelets which are in sizes rang-
ing from 2-200 microns also described in said application,
Serial No. 08/171,654, filed December 22, 1993. The
platelets can be further reduced in size as desired. The
flakes can be subjected to an air grind to reduce their
size to a size ranging from 2-5 microns without destroying
their desirable color characteristics. The flakes or plate-
lets are produced to have an aspect ratio of at least 2:1
and preferably 5 to 10 to 1 with a narrow particle size
distribution. The aspect ratio is ascertained by taking the
ratio of the largest dimension of a surface of the flake
parallel to the planes of the layers forming the thin film
to the thickness dimension of the platelet.
[0033] In order to impart durability to the interference
platelets 28, it is a requirement to anneal or heat treat
the platelets at a temperature ranging from 200-300°C
and preferably from 250-275°C for a period of time rang-
ing from 10 minutes to 24 hours, and preferably a time
of approximately 15-30 minutes.
[0034] After the platelets have been sized, they can be
blended with other flakes to achieve the color required
by adding flakes in different hues, chrome and brightness
to achieve a desired result. The interference platelets
can then be introduced into the paint vehicle being utilized
in a conventional manner. At the same time, additives of
the type hereinbefore described such as the carbon alu-
minum flake, titanium dioxide, mica and/or other conven-
tional pigments can be mixed into the pigment vehicle to
achieve the final desired effects. After this has been ac-
complished, the high chroma durable paint is ready for
use.
[0035] By using a metal-dielectric design such as
shown in FIG. 5, high chroma durable paint can be
achieved in which variable color effects are noticeable
to the human eye. By way of example the vehicle 11
when viewed in different angles will change color de-
pending upon the viewing angle. The color of the auto-
mobile also varies depending on the angle of the car body
relative to the viewing eye. Other color shifts can be
achieved by a variation in viewing angle. By way of ex-
ample, colors which can be achieved utilizing such inter-
ference platelets can have color shifts such as the
gold-to-green, green-to- magenta, magenta-to-green,
green-to-blue, silver-to-green, gold-to-silver,
blue-to-red, etc.
[0036] When it is desired to achieve a single color, as

5 6 



EP 0 784 601 B9

5

5

10

15

20

25

30

35

40

45

50

55

for example a non-shifting pigment utilizing a metal-die-
lectric design, as shown in FIG. 6, the substrate 61 is
provided with a surface 62 on which there is deposited
a release coat 63. Thereafter metal and dielectric layers
64 and 66 are deposited with the metal layer being formed
of chromium having a thickness of 7 nm (70 Å). The di-
electric layers 66 and 68 can be comprised of a high
refractive index material of ≥ 2.0 where the thickness of
the layers are between two quarter waves at 400 nanom-
eters and six quarter waves at 700 nanometers. For ex-
ample, the dielectric layers may be comprised of TiO2 or
ZnS. This is followed by a reflecting metal layer 67 formed
of aluminum to a thickness of at least 50 nm (500 Å) so
that it is opaque followed by a dielectric layer 68 similar
to the dielectric layer 66 and followed by a metal layer
69 of the same type as a metal layer 64. Highly reflective
colored interference pigments can also be made wherein
dielectric layers 66 and 68 are of different thicknesses.
[0037] This thin film interference coating can be sep-
arated from the web 61 in the manner hereinbefore de-
scribed in FIG. 5 and can be formed in interference plate-
lets of the desired size and can be treated at an elevated
temperature for a period of time as hereinbefore de-
scribed to improve durability. These interference plate-
lets can be utilized in the pigment vehicles hereinbefore
described to provide a pigment with a high chroma of a
single non-shifting color which is also durable.
[0038] In applications where it may be desirable to uti-
lize an all-dielectric multilayer interference thin film, con-
struction such as that shown in FIG. 7 can be utilized
such as described in U.S. Patent No. 4,705,256. Thus,
as shown in FIG. 7, a web 71 is provided having a surface
72 with a release coat 73 thereon upon which there is
deposited a symmetrical dielectric stack 74 comprised
of nine layers forming, alternatively, low/high index pairs.
However, such a stack can range from 5-11 layers. The
stack 74 is of the form

where "α" and "β" are units of quarter wave optical thick-
nesses of the low (L) and high (H) index materials re-
spectively and "x" is the number of periods in the stack.
Such symmetrical periods of the form previously de-
scribed may involve multiple periods of that design. The
low index material has an index of refraction where n ≤
2.0 and the high index material has an index of refraction
where n ≥ 2.0.
[0039] Such all dielectric symmetrical multilayer thin
film interference films can be removed by separating the
coating shown in FIG. 7 from the web in the manner here-
inbefore described to form thin film interference platelets.
Following the removal of the platelets from the web, the
platelets can be sized and annealed in the manner de-
scribed herein to provide a high durable high chroma
interference platelet which can be utilized as paint 12 of

the present invention to provide the desired optical char-
acteristics very similar to the optically variable character-
istics which can be achieved with the metal-dielectric
construction shown in FIG. 5. By first depositing a black
paint onto the surface of interest followed by the all die-
lectric optically variable dielectric paint, one can achieve
similar high durable, high chroma color effects. The black
paint layer underneath the optically variable all dielectric
paint serves the function of removing transmitted light
that passes through the dielectric optically variable paint.
[0040] Thus, it can be seen that the interference plate-
lets of the present invention can be achieved utilizing
either metal-dielectric designs or all-dielectric designs to
achieve optically variable characteristics or non-shifting
single color characteristics all of high chroma and high
durability which particularly suit them for use in many
applications where paints of high chroma and durability
are desired. The color characteristics of the present in-
vention are achieved by utilizing a collection of durable
thin film platelets of high chroma which produce prede-
termined optical responses to radiation incident on the
surface of the platelets.
[0041] From the foregoing it can be seen that the
unique features of the optically variable pigment flakes
for use in paints is that by using the same three materials,
aluminum, MgF2 and chromium or, alternatively, alumi-
num, a high index dieletric and chromium, various colors
can be achieved by changing the optical design. By con-
trast, at the present time, different colored pigments re-
quire completely different materials. Thus, by using three
materials in unique designs, thin film optical designs hav-
ing various colors can be achieved, all exhibiting the
same durability. In other words, if a new color is to be
developed, it is not necessary for a full durability program
to be carried out with the new color.
[0042] Also in connection with the present invention it
can be seen that optically variable pigment platelets of
different colors can be mixed with themselves. Such
platelets can also be mixed with non-shifting high chroma
optical pigment platelets of the type hereinbefore de-
scribed as well as with other lamellar pigments, such as
aluminum flakes, graphite and mica flakes, as well as
with non-lamellar pigments such as aluminum powder,
carbon black and other inorganic and organic pigments.
[0043] It should be appreciated that in addition to being
utilized on automobiles for painting the entire body, trim
and moldings can be painted. Such paints can have many
other applications where the color impressions given are
of importance. For example, in addition to be utilized on
vehicles of various types, the paints where desired can
be utilized on household appliances, architectural struc-
tures, flooring, fabrics, electronic packaging/housing,
toys and the like.

Claims

1. A paint having colour comprising a polymeric paint
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medium, a plurality of coloured interference thin film
platelets disposed in the polymeric paint medium,
each of said interference thin film platelets having
first and second parallel planar outer surfaces and
an edge thickness perpendicular to the first and sec-
ond parallel planar outer surfaces, each of said plate-
lets comprising a metal reflecting layer having first
and second reflective surfaces, and a multi-layer in-
terference thin film structure disposed on each of
said first and second reflective surfaces, the mul-
ti-layer interference thin film structure comprising a
pair of layers consisting of a dielectric layer formed
of a dielectric material and a semi-opaque metal lay-
er, said pair being disposed so that the dielectric lay-
er is directly adjacent to the metal reflecting layer
and the semi-opaque metal layer faces away from
the metal reflecting layer, each platelet having an
aspect ratio of at least 2:1 for the longest planar di-
mension of the first and second outer surfaces in
comparison to the edge thickness of the platelet,
each platelet having a maximum dimension on any
surface ranging from 2 - 200 Pm (2-200 microns),
characterised in that each of said platelets has
been annealed at a temperature ranging from
200-300°C for a period of time ranging from 10 min-
utes to 24 hours.

2. A paint as claimed in Claim 1, wherein the polymeric
paint medium is a solid.

3. A paint as claimed in Claim 1, wherein the polymeric
paint medium is a liquid.

4. A paint as claimed in Claim 1, wherein the multi-layer
interference thin film structure on the first reflective
surface has layers having the same thicknesses as
the corresponding layers in the multi-layer interfer-
ence thin film structure on the second reflective sur-
face whereby the same colour shift is exhibited by
the first and second outer surfaces of the platelets.

5. A paint as claimed in Claim 1, wherein the interfer-
ence thin film structure on the first surface has layers
having different thicknesses from the corresponding
layers in the multi-layer interference thin film struc-
ture on the second surface whereby different colours
are exhibited by the first and second surfaces of the
platelets.

6. A paint as claimed in Claim 5, wherein the at least
one additive is disposed in the medium selected from
non-interference pigments, dyes and interference
pigments.

7. A paint as claimed in Claim 1, wherein said metal
reflecting layer is semi-opaque and has a thickness
ranging from 8 to 35 nm (80-350 Å).

8. A paint as claimed in Claim 1, wherein said metal
reflecting layer is opaque and has a thickness which
is greater than the 35 nm (350 Å).

9. A paint as claimed in Claim 1, wherein said dielectric
layer in the multi-layer interference thin film structure
has a thickness of at least two quarter waves at a
design wavelength of 400 nm.

10. A paint as claimed in Claim 1, wherein said dielectric
layer in the multi-layer interference thin film structure
has a maximum thickness of six-quarter wave-
lengths at a design wavelength of 700 nm.

11. A paint as claimed in Claim 1, wherein the paint in-
cludes at least one additive selected from non-inter-
ference materials such as aluminium flake, carbon
black, titanium dioxide, transparent and non-trans-
parent dyes, transparent pigments including iron ox-
ides and phthalocyanines, interference based mica
pigments, and highly reflective platelets such as
MgF2/Al/MgF2 platelets.

12. A collection of coloured interference thin film plate-
lets for use in a medium for producing a colour coat-
ing, said platelet in the collection having first and
second parallel planar outer surfaces and an edge
thickness perpendicular to the first and second par-
allel planar outer surfaces, each of said platelets
comprising a metal reflecting layer having first and
second reflective surfaces and a multi-layer interfer-
ence thin film structure disposed on at least one of
the first and second reflective surfaces, the multi-lay-
er interference thin film structure comprising a pair
of layers consisting of a dielectric layer formed of a
dielectric material and a semi-opaque metal layer,
said pair being disposed so that the dielectric layer
is directly adjacent to the metal reflecting layer and
the semi-opaque metal layer faces away from the
metal reflecting layer, each platelet having an aspect
ratio of at least 2:1 for the longest dimension of the
first and second outer surfaces in comparison to the
edge thickness of the platelet, and each platelet hav-
ing a maximum dimension on any of said surfaces
of about 2-200 Pm (2-200 microns), characterised
in that said thin film platelets have been annealed
at a temperature ranging from 200-300°C for a period
of time ranging from 10 minutes to 24 hours.

13. A paint having colour comprising a polymeric paint
medium, a plurality of coloured interference thin film
platelets disposed in the polymeric paint medium,
each of said interference thin film platelets having
first and second parallel planer outer surfaces and
an edge thickness perpendicular to the first and sec-
ond parallel planar outer surfaces, each of said plate-
lets comprising a metal reflecting layer having first
and second reflective surfaces and a multi-layer in-
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terference thin film structure disposed on each of
said first and second reflective surfaces, the mul-
ti-layer interference thin film structure comprising an
all dielectric stack, each platelet having an aspect
ratio of at least 2:1 for the longest planar dimension
of the first and second outer surfaces in comparison
to the edge thickness of the platelet, each platelet
having a maximum dimension on any surface rang-
ing from 2-200 Pm (2-200 microns), characterised
in that each of said platelets has been annealed at
a temperature ranging from 200-300°C for a period
of time ranging from 10 minutes to 24 hours.

14. A method for producing heat treated coloured mul-
ti-layer interference thin film platelets formed from a
coloured multi-layer interference thin film construc-
tion comprising a metal reflecting layer having first
and second reflective surfaces, a multi-layer inter-
ference thin film structure on each of the first and
second reflective surfaces, the multi-layer interfer-
ence thin film structure comprising a pair of layers
consisting of a dielectric layer formed of a dielectric
material and a semi-opaque metal layer, said pair
being disposed so that the dielectric layer is directly
adjacent to the metal reflecting layer and the
semi-opaque metal layer faces away from the metal
reflecting layer, the method comprising subjecting
the coloured multi-layer interference thin film con-
struction to a heat treatment at a temperature of
200-300°C for a period of 10 minutes to 24 hours to
produce a heat treated coloured multi-layer interfer-
ence thin film construction having improved durabil-
ity in comparison to a coloured multi-layer interfer-
ence thin film construction which has not been sub-
jected to said heat treatment.

15. A method as claimed in Claim 14, wherein the col-
oured multi-layer interference thin film construction
is in sheet form, the method further comprising the
step of reducing said construction into platelets hav-
ing a size of 2-200 Pm (2-200 microns) in any dimen-
sion prior to said heat treatment.

Patentansprüche

1. Farbiger Lack, umfassend ein polymeres Lackme-
dium, eine Vielzahl von farbigen, Dünnschichtplätt-
chen mit Interferenz, die in dem polymeren Lackme-
dium verteilt sind, wobei jedes der Dünnschichtplätt-
chen mit Interferenz eine erste und eine zweite par-
allele planare Außenfläche und eine Randstärke
senkrecht zu der ersten und der zweiten parallelen
planaren Außenfläche aufweist, wobei jedes der
Plättchen eine metallische Reflexionsschicht mit ei-
ner ersten und einer zweiten reflektierenden Ober-
fläche aufweist, und eine mehrschichtige Dünn-
schichtstruktur mit Interferenz, die auf der ersten und

der zweiten reflektierenden Oberfläche angeordnet
ist, wobei die mehrschichtige Dünnschichtstruktur
mit Interferenz ein Paar von Schichten umfasst, das
aus einer aus einem dielektrischen Material gebilde-
ten dielektrischen Schicht und einer semi-opaken
Metallschicht besteht, wobei das Paar so angeord-
net ist, dass die dielektrische Schicht direkt an die
metallische Reflexionsschicht anliegt und die se-
mi-opake Metallschicht von der metallischen Refle-
xionsschicht weggerichtet ist, wobei jedes Plättchen
ein Höhe-Breite-Verhältnis von wenigstens 2:1 für
die längste planare Abmessung der ersten und der
zweiten Außenfläche im Vergleich zu der Randstär-
ke des Plättchens aufweist, wobei jedes Plättchen
auf jeder Oberfläche eine maximale Abmessung im
Bereich von 2 - 200 Pm (2 - 200 Mikron) aufweist,
dadurch gekennzeichnet, dass
jedes der Plättchen bei einer Temperatur im Bereich
von 200 - 300 °C für eine Zeitspanne von 10 Minuten
bis 24 Stunden ausgeheizt wurde.

2. Lack wie in Anspruch 1 beansprucht, worin das po-
lymere Lackmedium ein Feststoff ist.

3. Lack wie in Anspruch 1 beansprucht, worin das po-
lymere Lackmedium eine Flüssigkeit ist.

4. Lack wie in Anspruch 1 beansprucht, worin die mehr-
schichtige Dünnschichtstruktur mit Interferenz auf
der ersten reflektierenden Oberfläche Schichten auf-
weist, welche die gleichen Stärken wie die entspre-
chenden Schichten der mehrschichtigen Dünn-
schichtstruktur mit Interferenz auf zweiten reflektie-
renden Oberfläche aufweist, wobei von der ersten
und der zweiten Außenfläche der Plättchen die glei-
che Farbveränderung gezeigt wird.

5. Lack wie in Anspruch 1 beansprucht, worin die mehr-
schichtige Dünnschichtstruktur mit Interferenz auf
der ersten Oberfläche Schichten aufweist, die unter-
schiedliche Stärken wie die entsprechenden Schich-
ten der mehrschichtigen Dünnschichtstruktur mit In-
terferenz auf zweiten Oberfläche aufweist, wobei
von der ersten und der zweiten Oberfläche der Plätt-
chen unterschiedliche Farben gezeigt werden.

6. Lack wie in Anspruch 5 beansprucht, worin wenig-
stens ein Additiv in dem Medium verteilt ist, ausge-
wählt aus nicht-Interferenzpigmenten, Farbstoffen
und Interferenzpigmenten.

7. Lack wie in Anspruch 1 beansprucht, worin die me-
tallische Reflexionsschicht semi-opak ist und eine
Stärke im Bereich von 8 bis 35 nm (80 -350 Å) auf-
weist.

8. Lack wie in Anspruch 1 beansprucht, worin die me-
tallische Reflexionsschicht opak ist und eine Stärke
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aufweist, die größer als die 35 nm (350 Å) ist.

9. Lack wie in Anspruch 1 beansprucht, worin die di-
elektrische Schicht in der mehrschichtigen Dünn-
schichtstruktur mit Interferenz eine Stärke von we-
nigstens 2 viertel Wellen bei einer Designwellenlän-
ge von 400 nm aufweist

10. Lack wie in Anspruch 1 beansprucht, worin die di-
elektrische Schicht in der mehrschichtigen Dünn-
schichtstrukbur mit Interferenz eine maximale Stär-
ke von sechs viertel Wellenlängen bei einer Desi-
gnwellenlänge von 700 nm aufweist.

11. Lack wie in Anspruch 1 beansprucht, worin der Lack
wenigstens ein Additiv umfasst, welches ausgewählt
ist aus nicht-Interferenzmateriallen wie beispielswei-
se Aluminiumflocken, Ruß, Titandioxid, transparen-
ten und nicht-transparenten Farbstoffen, transpa-
renten Pigmenten einschließlich Eisenoxiden und
Phthalocyanen, Mica-Pigmenten auf interfernzbasis
und stark reflektierenden Plättchen wie zum Beispiel
MgF2/Al/MgF2 Plättchen.

12. Kollektion farbiger Dünnschichtplättchen mit Interfe-
renz zur Verwendung in einem Medium zur Herstel-
lung einer farbigen Beschichtung, wobei das Plätt-
chen in der Kollektion eine erste und eine zweite
parallele planare Außenfläche und eine Randstärke
senkrecht zu der ersten und der zweiten parallelen
planaren Außenfläche aufweist, wobei jedes der
Plättchen eine metallische Reflexionsschicht mit ei-
ner ersten und einer zweiten reflektierenden Ober-
fläche aufweist, und eine mehrschichtige Dünn-
schichtstruktur mit Interferenz, die auf wenigstens
einer der ersten und der zweiten reflektierenden
Oberfläche angeordnet ist, wobei die mehrschichti-
ge Dünnschichtstruktur mit Interferenz ein Paar von
Schichten umfasst, das aus einer aus einem dielek-
trischen Material gebildeten dielektrischen Schicht
und einer semi-opaken Metallschicht besteht, wobei
das Paar so angeordnet ist, dass die dielektrische
Schicht direkt an die metallische Reflexionsschicht
anliegt und die semi-opake Metallschicht von der
metallischen Reflexionsschicht weggerichtet Ist, wo-
bei jedes Plättchen ein Höhe-Breite-Verhältnis von
wenigstens 2:1 für die längste Abmessung der er-
sten und der zweiten Außenfläche im Vergleich zu
der Randstärke des Plättchens aufweist, wobei je-
des Plättchen auf jeder Oberfläche eine maximale
Abmessung im Bereich von 2 - 200 Pm (2 - 200 Mi-
kron) aufweist,
dadurch gekennzeichnet, dass
die Dünnschichtplättchen bei einer Temperatur im
Bereich von 200 - 300 °C für eine Zeitspanne von
10 Minuten bis 24 Stunden ausgeheizt worden sind.

13. Farbiger Lack, umfassend ein polymeres Lackme-

dium, eine Vielzahl von farbigen, Dünnschichtplätt-
chen mit Interferenz, die in dem polymeren Lackme-
dium verteilt sind, wobei jedes der Dünnschichtplätt-
chen mit Interferenz eine erste und eine zweite par-
allele planare Außenfläche und eine Randstärke
senkrecht zu der ersten und der zweiten parallelen
planaren Außenfläche aufweist, wobei jedes der
Plättchen eine metallische Reflexionsschicht mit ei-
ner ersten und einer zweiten reflektierenden Ober-
fläche und eine mehrschichtige Dünnschichtstruktur
mit Interferenz umfasst, die auf der ersten und der
zweiten reflektierenden Oberfläche angeordnet ist,
wobei die mehrschichtige Dünnschichtstruktur mit
Interferenz eine vollständige dielektrische Schich-
tung umfasst, wobei jedes Plättchen ein Höhe-Brei-
te-Verhältnis von wenigstens 2:1 für die längste pla-
nare Abmessung der ersten und der zweiten Außen-
fläche im Vergleich zu der Randstärke des Plätt-
chens aufweist, wobei jedes Plättchen auf jeder
Oberfläche eine maximale Abmessung im Bereich
von 2 - 200 Pm (2 - 200 Mikron) aufweist,
dadurch gekennzeichnet, dass
jedes der Plättchen bei einer Temperatur im Bereich
von 200 - 300 °C für eine Zeitspanne von 10 Minuten
bis 24 Stunden ausgeheizt wurde.

14. Verfahren zur Herstellung hitzebehandelter farbiger
mehrschichtiger Dünnschichtplättchen mit Interfe-
renz, gebildet aus einer mehrschichtigen Dünn-
schichtkonstruktion mit Interferenz, umfassend eine
metallische Reflexionsschicht mit einer ersten und
einer zweiten reflektierenden Oberfläche, eine
mehrschichtige Dünnschichtstruktur mit Interferenz
sowohl auf der ersten als auch der zweiten reflektie-
renden Oberfläche, wobei die mehrschichtige Dünn-
schichtstruktur mit Interferenz ein Paar von Schich-
ten umfasst, das aus einer aus einem dielektrischen
Material gebildeten dielektrischen Schicht und einer
semi-opaken Metallschicht besteht, wobei das Paar
so angeordnet ist, dass die dielektrische Schicht di-
rekt an die metallische Reflexionsschicht anliegt und
die semi-opake Metallschicht von der metallischen
Reflexionsschicht weggerichtet ist,
wobei das Verfahren umfasst,
Unterziehen der farbigen mehrschichtigen Dünn-
schichtstruktur mit Interferenz einer Wärmebehand-
lung bei einer Temperatur von 200 - 300 °C für eine
Zeitspanne von 10 Minuten bis 24 Stunden, um eine
hitzebehandelte farbige mehrschichtige Dünn-
schichtkonstruktion mit Interferenz herzustellen,
welche im Vergleich zu einer farbigen mehrschich-
tigen Dünnschichtstruktur mit Interferenz, die nicht
der Wärmebehandlung unterzogen worden war, ei-
ne verbesserte Beständigkeit aufweist.

15. Verfahren wie in Anspruch 14 beansprucht, worin
die farbige mehrschichtige Dünnschichtkonstruktion
mit Interferenz in Follenform vorliegt, wobei das Ver-
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fahren ferner einen Zerkleinerungsschritt der Kon-
struktion In Plättchen mit einer Größe von 2 - 200
Pm (2 - 200 Mikron) hinsichtlich jeder Abmessung
vor der Wärmebehandlung umfasst.

Revendications

1. Peinture ayant une couleur comprenant un milieu de
suspension de peinture polymère, une pluralité de
plaquettes interférentielles colorées à film mince dis-
posées dans le milieu de suspension de peinture
polymère, chacune des plaquettes interférentielles
à film mince ayant une première et une seconde sur-
faces extérieures planes parallèles et une épaisseur
de bord perpendiculaire aux première et seconde
surfaces extérieures planes parallèles, chacune
desdites plaquettes comprenant une couche réflé-
chissante en métal ayant une première et une se-
conde surfaces réfléchissantes, et une structure in-
terférentielle multicouche à film mince disposée sur
chacune desdites première et seconde surfaces ré-
fléchissantes, la structure interférentielle multicou-
che à film mince comprenant une paire de couches
constituées d’une couche diélectrique formée par un
matériau diélectrique et une couche de métal
semi-opaque, ladite paire étant disposée de sorte
que la couche diélectrique soit directement à côté
de la couche réfléchissante en métal et la couche
de métal semi-opaque tourne le dos à la couche ré-
fléchissante en métal, chaque plaquette ayant un
rapport d’aspect d’au moins 2/1 pour la dimension
planaire la plus longue des première et seconde sur-
faces extérieures en comparaison avec l’épaisseur
de bord de la plaquette, chaque plaquette ayant une
dimension maximale sur toutes les surfaces allant
de 2 à 200 Pm (2 à 200 microns), caractérisée en
ce que chacune desdites plaquettes a été recuite à
une température allant de 200 à 300 °C pendant une
période de temps allant de 10 minutes à 24 heures.

2. Peinture selon la revendication 1, dans laquelle le
milieu de suspension de peinture polymère est un
solide.

3. Peinture selon la revendication 1, dans laquelle le
milieu de suspension de peinture polymère est un
liquide.

4. Peinture selon la revendication 1, dans laquelle la
structure interférentielle multicouche à film mince sur
la première surface réfléchissante a des couches
ayant la même épaisseur que les couches corres-
pondantes dans la structure interférentielle multicou-
che à film mince sur la seconde surface réfléchis-
sante, moyennant quoi les première et seconde sur-
faces extérieures des plaquettes présentent la mê-
me variation chromatique.

5. Peinture selon la revendication 1, dans laquelle la
structure interférentielle multicouche à film mince sur
la première surface a des couches ayant des épais-
seurs différentes de celles des couches correspon-
dantes de la structure interférentielle multicouche à
film mince de la seconde surface, moyennant quoi
les première et seconde surfaces extérieures des
plaquettes présentent des couleurs différentes.

6. Peinture selon la revendication 5, dans laquelle au
moins un additif est disposé dans le milieu de sus-
pension sélectionné parmi des pigments non inter-
férentiels, des colorants et des pigments interféren-
tiels.

7. Peinture selon la revendication 1, dans laquelle la-
dite couche réfléchissante en métal est semi-opaque
et a une épaisseur allant de 8 à 35 nm (80-350 Å).

8. Peinture selon la revendication 1, dans laquelle la-
dite couche réfléchissante en métal est opaque et a
une épaisseur qui est supérieure à 35 nm (350 Å).

9. Peinture selon la revendication 1, dans laquelle la-
dite couche diélectrique dans la structure interféren-
tielle multicouche à film mince a une épaisseur d’au
moins deux quarts d’onde à une longueur d’ondes
de calcul de 400 nm.

10. Peinture selon la revendication 1, dans laquelle la-
dite couche diélectrique dans la structure interféren-
tielle multicouche à film mince a une épaisseur maxi-
male de six quarts d’onde à une longueur d’ondes
de calcul de 700 nm.

11. Peinture selon la revendication 1, dans laquelle la
peinture comprend au moins un additif sélectionné
parmi des matériaux non interférentiels tels que des
écailles d’aluminium, du noir de carbone ou du dioxy-
de de titane, des colorants transparents et non trans-
parents, des pigments transparents comprenant des
oxydes de fer et des phthalocyanines, des pigments
interférentiels à base de mica, et des plaquettes hau-
tement réfléchissantes telles que des plaquettes de
MgF2/Al/MgF2.

12. Collecte de plaquettes interférentielles colorées à
film mince destinées à être utilisées dans un milieu
de suspension pour produire un revêtement de cou-
leur, lesdites plaquettes de la collecte ayant une pre-
mière et une seconde surfaces extérieures planes
parallèles et une épaisseur de bord perpendiculaire
aux première et seconde surfaces extérieures pla-
nes parallèles, chacune desdites plaquettes com-
prenant une couche réfléchissante en métal ayant
une première et une seconde surfaces réfléchissan-
tes, et une structure interférentielle multicouche à
film mince disposée sur chacune desdites première
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et seconde surfaces réfléchissantes, la structure in-
terférentielle multicouche à film mince comprenant
une paire de couches constituées d’une couche dié-
lectrique formée par un matériau diélectrique et une
couche de métal semi-opaque, ladite paire étant dis-
posée de sorte que la couche diélectrique soit direc-
tement adjacente à la couche réfléchissante en mé-
tal et la couche de métal semi-opaque tourne le dos
à la couche réfléchissante en métal, chaque plaquet-
te ayant un rapport d’aspect d’au moins 2/1 pour la
dimension la plus longue des première et seconde
surfaces extérieures en comparaison avec l’épais-
seur de bord de la plaquette, et chaque plaquette
ayant une dimension maximale sur n’importe laquel-
le desdites surfaces allant de 2 à 200 Pm (2 à 200
microns), caractérisée en ce que lesdites plaquet-
tes à film mince ont été recuites à une température
allant de 200 à 300 °C pendant une période de temps
allant de 10 minutes à 24 heures.

13. Peinture ayant une couleur comprenant un milieu de
suspension de peinture polymère, une pluralité de
plaquettes interférentielles colorées à film mince dis-
posées dans le milieu de suspension de peinture
polymère, chacune des plaquettes interférentielles
à film mince ayant une première et une seconde sur-
faces extérieures planes parallèles et une épaisseur
de bord perpendiculaire aux première et seconde
surfaces extérieures planes parallèles, chacune
desdites plaquettes comprenant une couche réflé-
chissante en métal ayant une première et une se-
conde surfaces réfléchissantes, et une structure in-
terférentielle multicouche à film mince disposée sur
chacune desdites première et seconde surfaces ré-
fléchissantes, la structure interférentielle multicou-
che à film mince comprenant une pile tout diélectri-
que, chaque plaquette ayant un rapport d’aspect
d’au moins 2/1 pour la dimension planaire la plus
longue des première et seconde surfaces extérieu-
res en comparaison avec l’épaisseur de bord de la
plaquette, chaque plaquette ayant une dimension
maximale sur toutes les surfaces allant de 2 à 200
Pm (2 à 200 microns), caractérisée en ce que cha-
cune desdites plaquettes a été recuite à une tempé-
rature allant de 200 à 300 °C pendant une période
de temps allant de 10 minutes à 24 heures.

14. Procédé destiné à produire des plaquettes interfé-
rentielles multicouches colorées à film mince traitées
thermiquement formées à partir d’une construction
interférentielle multicouche colorée à film mince
comprenant une couche réfléchissante en métal
ayant une première et une seconde surfaces réflé-
chissantes, et une structure interférentielle multicou-
che à film mince sur chacune desdites première et
seconde surfaces réfléchissantes, la structure inter-
férentielle multicouche à film mince comprenant une
paire de couches constituées d’une couche diélec-

trique formée par un matériau diélectrique et une
couche de métal semi-opaque, ladite paire étant dis-
posée de sorte que la couche diélectrique soit direc-
tement à côté de la couche réfléchissante en métal
et la couche de métal semi-opaque tourne le dos à
la couche réfléchissante en métal, le procédé com-
prenant la soumission de la construction interféren-
tielle multicouche colorée à film mince à un traite-
ment thermique à une température de 200 à 300 °C
pendant une période de 10 minutes à 24 heures pour
produire une construction interférentielle multicou-
che colorée à film mince traitée thermiquement ayant
une durabilité améliorée par rapport à une construc-
tion interférentielle multicouche colorée à film mince
qui n’a pas été soumise à un traitement thermique.

15. Procédé selon la revendication 14, dans lequel la
construction interférentielle multicouche colorée à
film mince est sous forme de feuille, le procédé com-
prenant en outre l’étape consistant à réduire ladite
construction en plaquettes ayant une taille de 2 à
200 Pm (2 à 200 microns) dans n’importe quelle di-
mension avant ledit traitement thermique.
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