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IN-MOULD COATING OF POLYCARBONATE PANELS

FIELD OF THE INVENTION
[0001] The present invention relates generally to polycarbonate plastic
materials and more specifically to methods for in-mould coating of polycarbonate
plastic materials and products produced therewith, especially for use with automotive
applications such as but not limited to windshields, windows (e.g., side windows, rear

windows and/or the like), taillight covers, headlight covers and the like.

BACKGROUND OF THE INVENTION

[0002] Automotive windows, by and large, have heretofore generally
been made from glass. Recently, automotive manufacturers have been exploring
the feasibility of using polycarbonate plastic materials, which are much lighter than
glass, to manufacture automotive windows. An example of polycarbonate plastic
material technology can be found with reference to U.S. Patent No. 6,365,277 to
Wilson, the entire specification of which is expressly incorporated herein by
reference.

[0003] While the use of polycarbonate plastic materials has been
acceptable for certain applications, such as for commercial bus windows, their lack
of durability has precluded polycarbonate materials from widespread use in
passenger cars. In particular, conventional polycarbonate plastic material is subject
to .scufﬁng and marring during manufacture and at the point of use, as well as
requiring protection from UV light. Conventional efforts to place a protective hard
coat layer on the polycarbonate plastic materials are relatively complex, time
consuming, and expensive.

[0004] Accordingly, there exists a need for new and improved methods
for producing and coating polycarbonate plastic materials as well as products
produced therewith, especially for use with automotive applications such as but not
limited to windows (e.g., side windows, rear windows and/or the like), windshields,

taillight covers, headlight covers, and the like.



WO 2006/072177 PCT/CA2006/000012

SUMMARY OF THE INVENTION

[0005] It is an object of the present invention to provide a new and
improved method for producing a coated polycarbonate plastic material which
obviates at least one disadvantage of the prior art.

[0006] lt is an object of the present invention to provide a new and
improved method for in-mould coating of a polycarbonate plastic material.

[0007] It is an object of the present invention to provide a new and
improved method for producing a coated polycarbonate plastic material for use with
automotive applications such as but not limited to windows (e.g., side windows, rear
windows and/or the like), windshields, taillight covers, headlight covers, and the like.

[0008] It is an object of the present invention to provide a new and
improved coated polycarbonate plastic material.

[0009] It is an object of the present invention to provide a new and
improved in-mould coated polycarbonate plastic material.

[0010] It is an object of the present invention to provide a new and
improved coated polycarbonate plastic material for use with automotive applications
such as but not limited to windows (e.g., side windows, rear windows and/or the like),
windshields, taillight covers, headlight covers, and the like.

[0011] in accordance with a first embodiment of the present invention,
a method for producing a polycarbonate plastic material having a hard coat layer
applied to a surface thereof is provided, wherein the hard coat layer is applied by a
process selected from the group consisting of spraying, injection molding,
compression molding, and combinations thereof.

[0012] In accordance with a second embodiment of the present
invention, a method for producing a polycarbonate plastic material having a partially
cured hard coat layer applied to a surface thereof is provided, wherein the partially
cured hard coat layer ié applied by a process selected from the group consisting of
sprayihg, injection molding, compression molding, and combinations thereof.

[0013] In accordance with a third embodiment of the present invention,
a method for producing a polycarbonate plastic material having a fully cured hard
coat layer applied to a surface thereof is provided, wherein the fully cured hard coat
layer is applied by a process selected from the group consisting of spraying, injection

molding, compression molding, and combinations thereof.
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[0014] Further areas of applicability of the present invention will
become apparent from the detailed description provided hereinafter. It should be
understood that the detailed description and specific examples, while indicating the
preferred embodiment of the invention, are intended for purposes of illustration only

and are not intended to limit the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The present invention will become more fully understood from
the detailed description and the accompanying drawings, wherein:

[0016] Figure 1 is a perspective view of an automobile containing
several products comprised of the coated polycarbonate plastic materials produced
in accordance with the general teachings of the present invention, in accordance
with a first embodiment of the present invention;

[0017] Figure 2 is a schematic view of an injection molding machine
operable to form products from the coated multilayer polycarbonate plastic materials
of the present invention, in accordance with a second embodiment of the present
invention;

[0018] Figure 3 is a partial sectional view of a coated polycarbonate
plastic material produced in accordance with the general teachings of the present
invention, in accordance with a third embodiment of the present invention;

[0019] Figure 3a is a partial sectional view of an alternative version of
the coated polycarbonate plastic material depicted in Fig. 3, in accordance with a
fourth embodiment of the present invention;

[0020] Figure 4 is a partial sectional view of a coated multilayer
polycarbonate plastic material produced in accordance with the general teachings of
the present invention, in accordance with a fifth embodiment of the present invention;
and |

[0021] Figure 4a is a partial sectional view of an alternative version of
the coated multilayer polycarbonate plastic material depicted in Fig. 4, in

accordance with a sixth embodiment of the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0022] The following description of the preferred embodiment(s) is
merely exemplary in nature and is in no way intended to limit the invention, its
application, or uses.

[0023] Referring to Fig. 1 there is shown a perspective view of an
automobile 10 containing several products comprised of the coated polycarbonate
plastic materials of the present invention, in accordance with one embodiment of the
present invention. More specifically, the coated polycarbonate plastic materials of
the present invention can be formed and/or incorporated into a front windshield 12,
side window 14, vent window 16, rear windshield 18, headlight cover 20, taillight
cover 22, and/or the like. It should be appreciated that the coated polycarbonate
plastic materials of the present invention can be employed in non-automotive
applications as well. Accordingly, the coated polycarbonate plastic materials of the
present invention can be used in practically any application that would also be
suitable for conventional glass materials.

[0024] Referring to Fig. 2, there is shown a schematic view of an
injection molding machine 100 operable to form products from the coated multilayer
polycarbonate plastic materials of the present invention, in accordance with a second
embodiment of the present invention. The injection molding machine 100 preferably
includes an injection system 102, hydraulic system 104, mold system 106, clamping
system 108, control system 110, and/or the like. In accordance with a preferred
embodiment of the present invention, the injection molding machine 100 is operable
to operate under low stress conditions (e.g., such as those used in coining
processes).

[0025] The mold system 106 preferably includes a stationary platen
member 112 and a selectively movable platen member 114 with a cavity 116 formed
therebetween. In the injection molding process of the present invention, the
polycarbonate material is preferably introduced into the injection system 102 (e.g.,
through a hopper), preheated to a sufficient degree, and introduced (e.g., via the
action of a screw actuated by the hydraulic system 104) though a nozzie, sprue or
similar device into the cavity 116 between the two platen members 112, 114,
respectively, of the mold system 106. The movable platen member 114 is brought

into contact with the heated polycarbonate material for a sufficient period of time and
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under a sufficient amount of pressure so as to form a product, such as but not limited
to the products described in Fig. 1. Additionally, one or more additional layers of
polycarbonate material, or any other type of material, can be disposed onto the
original layer of the polycarbonate product so as to form a multilayer polycarbonate
product, similar to the product shown in Fig. 4. By way of a non-limiting example,
one of the polycarbonate layers could be provided with a pigment dispersed therein
to provide for a colored polycarbonate panel, such as those suitable for taillights
and/or tinted windows. This can be accomplished by employing one or more
selectively operable (e.g., rotatable) movable platen members that can be used to
form each respective polycarbonate layer.

[0026] In order to coat the polycarbonate product while the product is
still in the mold system 106, a coating system 118 is provided wherein a coating
material can be injected, sprayed or otherwise applied onto at least a portion of the
polycarbonate product so as to form a coated polycarbonate product, such as those
showh in Figs. 3 and/or 4. The coating system 118 can cooperate with the mold
system 106 so that the coating material can be injected directly onto the
polycarbonate layer. Alternatively, the mold system 106 can be opened and the
coating material can be sprayed onto the polycarbonate layer, e.g., the coating
system 118 can be located outside of the injection molding machine 100.

[0027] Once the coating material is applied, it is preferably allowed to at
least partially cure such that the surface of the coating material is not tacky to the
touch. Once the coating material has at least partially cured, the coated
polycarbonate product can be removed from the mold system 106 and either
shipped or further processed, e.g., fully cured by thermal and/or UV curing methods.

[0028] Referring to Fig. 3, there is shown a partial sectional view of a
coated polycarbonate plastic material 200 produced in accordance with the general
teachings of the present invention, in accordance with a third embodiment of the
present invention. The coated polycarbonate plastic material 200 is preferably
comprised of a polycarbonate layer 202 and a coating layer 204 disposed on at least
a portion of a surface thereof.

[0029] In accordance with an alternative embodiment, both surfaces of
the polycarbonate layer 250 could be provided with a coating layer 252, 254,
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respectively to form a double coated polycarbonate plastic material 256, as shown in
Fig. 3a, in accordance with a fourth embodiment of the present invention.

[0030] Referring to Figs. 3-3a, the respective coating layers can be
comprised of any number of suitable materials, but are preferably operable to protect
the respective underlying polycarbonate layer from physical and/or chemical
damage. By way of a non-limiting example, the respective coating layers are
preferably comprised of a hard coat material such as, but not limited to, acrylic
and/or acrylic-based materials. The coated polycarbonate plastic material 200 can
be shaped into any number of configurations, including those described in Fig. 1.
Additionally, the respective polycarbonate plastic material can be formed into any
number of ways, including but not limited to spraying, injection molding, compression
molding, and/or the like, as previously described.

[0031] Referring to Fig. 4, there is shown a partial sectional view of a
coated multilayer polycarbonate plastic material 300 produced in accordance with
the general teachings of the present invention, in accordance with a fifth embodiment
of the present invention. The coated multilayer polycarbonate plastic material 300 is
preferably comprised of a first polycarbonate layer 302, a second polycarbonate
layer 304 (or other desired material), and a coating layer 306 disposed on at least a
portion of one or both of the polycarbonate layers 302, 304, respectively.

[0032] In accordance with an alternative embodiment, both surfaces of
the polycarbonate layers 350, 352, respectively, can be provided with a coating layer
354, 356, respectively, to form a double coated polycarbonate plastic material 358,
as shown in Fig. 4a, in accordance with a sixth embodiment of the present invention.

[0033] Referring to Figs. 4-4a, the respective coating layers can be
comprised of any number of suitable materials, but are preferably operable to protect
either or both of the respective underlying polycarbonate layers from physical and/or
chemical damage. By way of a non-limiting example, the respective coating layers
are preferably comprised of a hard coat material such as but not limited to acrylic
and/or acrylic-based materials. The respective coated multilayer polycarbonate
plastic materials can be shaped into any number of configurations, including those
described in Fig. 1. Additionally, the respective coated multilayer polycarbonate
plastic materials can be formed into any number of ways, including but not limited to
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spraying, injection molding, compression molding, and/or the like, as previously
described.

[0034] The description of the invention is merely exemplary in nature
and, thus, variations that do not depart from the gist of the invention are intended to
be within the scope of the invention. Such variations are not to be regarded as a
departure from the spirit and scope of the invention.
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CLAIMS
What is claimed is:

Claim 1. A method for producing a polycarbonate plastic material
comprising the steps of:

providing a polycarbonate plastic layer;

providing a hard coat layer; and

applying said hard coat layer to the surface of said polycarbonate layer by a
process selected from the group comprising spraying, injection molding,

compression molding and combinations thereof.

Claim 2. The method of claim 1 wherein said hard coat layer is applied to
the polycarbonate plastic layer while the polycarbonate plastic material is disposed in

a mold.

Claim 3. The method of claim 1 further comprising providing a second

polycarbonate plastic layer adjacent to said first polycarbonate plastic layer.

Claim 4. The method of claim 3 further comprising providing a second

hard coat layer adjacent the second polycarbonate plastic layer.

Claim 5. The method of claim 4 wherein said second polycarbonate
plastic layer and said second hard coat layer are overmolded either in the same

mold or using rotary platens.

Claim 6. The method of claim 1 further comprising the step of producing

a finished product having a polycarbonate layer and a hard coat layer.

Claim 7. The method of claim 6 wherein said finished part is selected
from the group comprising a front windshield, side window, rear windshield, headlight

cover or taillight cover.
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Claim 8. The method of claim 1 wherein said hard coat layer protects

said polycarbonate plastic layer from physical and chemical damage.
Claim 9. The method of claim 8 wherein said hard coat layer is made of

an acrylic based material.

Claim 10.  The method of claim 1 wherein said hard coat layer is partially

cured.

Claim 11. The method of claim 1 wherein said hard coat layer is fully

cured.

Claim 12. A finished part comprising:

a polycarbonate substrate layer formed in the shape of one selected from a
group comprising a front windshield, side window, rear windshield, headiight cover or
taillight cover; and

a hard coat layer adhered to one or more sides of said polycarbonate
substrate layer, wherein said hard coat protects said polycarbonate substrate layer

from physical and chemical damage.

Claim 13.  The finished part of claim 12 wherein said hard coat layer is

acrylic based.

Claim 14. The finished part of claim 12 wherein said polycarbonate
substrate layer and said hard coat layer are transparent.

Claim 15. The finished part of claim 12 wherein said polycarbonate

substrate layer is colored.

Claim 16. The finished part of claim 12 further comprises a second

polycarbonate substrate layer adhered to said first polycarbonate substrate layer.
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Claim 17.  The finished part of claim 16 wherein said second polycarbonate
substrate layer is colored and said first polycarbonate substrate layer and said hard

coat layer are transparent.

Claim 18 The finished part of claim 16 further comprising a second hard

coat layer adhered to said second polycarbonate substrate layer.

Claim 19.  The finished part of claim 18 wherein said first hard coat layer

and said second hard coat layer are acrylic based.

Claim 20. The finished part of claim 12 wherein said hard coat layer is
applied to the surface of said polycarbonate substrate layer by a process selected
from the group comprising spring, injection molding, compression molding and

combinations thereof.
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