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WOOD-GRAINED POLYMER SUBSTRATE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to and the benefit of U.S.
Provisional Patent Application No. 62/208,928, filed Aug.
24, 2016, the disclosure of which is now expressly incor-
porated herein by reference.

FIELD OF THE DISCLOSURE

The present disclosure relates to polymer composites and
more particularly to polymer composites that are used as a
natural wood substitute or replacement.

BACKGROUND

The decking industry has seen numerous introductions of
composite and alternative plastic lumber decking products
over the past decade. Composite decking typically com-
prises 50% wood fiber or particles and 50% polyethylene
plastic to act as a binder to hold the wood particles together.
This entire matrix is extruded into linear deck boards (TREX
brand is one example). Due to undesirable qualities of this
product, many companies have added a coextruded polymer
cap layer around the exterior of the board, which has little
or no wood fiber to protect the wood fiber/plastic matrix in
the core from exposure and deterioration due to environ-
mental exposure.

In recent years, as composite products have evolved,
manufacturers have introduced several colors to the exterior
coextruded layer to produce a surface which has varied color
tones to emulate natural wood. This wood grain appearance
is only skin deep and cutting or planning of the wood
composite removes this coextruded cap layer to expose the
standard fiber-filled, homogenous core.

The standard plastic extrusion process is designed to
evenly mix all ingredients to produce consistent quality of
product. Introducing multiple colors at the beginning of the
extrusion process results in a homogeneous mixture of a
single color. The industry produced multiple color tones by
utilizing color concentrates (streaker colors) that have car-
rier resins that melt at relatively high temperatures. By
keeping the temperature zones on the extrusion process at or
near the temperatures of the melting point of the streaker
colors, the streaker color concentrates would soften but not
melt immediately whereby the streaker color concentrates
would release color randomly and produce a streak effect.

This effect would produce a short string of color on the
surface of the board. However, the streakers only produced
a line of color in a single direction, usually along the
extrusion direction, and when cut would not create a wood-
grain like appearance through a core of the board. For
example, in U.S. Pat. App. Pub. No. 2004/0038002, the
streak effect shows color variation that starts and stops
within a short distance due to the individual color pellet
softening, streaking and then being consumed in a discrete
area of the board. With the board cut, pockets of color appear
on the end surface, but are discontinuous and do not form a
wood-grained appearance.

For co-extruded products, streakers would cause a cap
layer to have varied color tones on the surface, but the core
of the product remains a single color as evident when the
board is cut or planed. For example, in U.S. Pat. App. Pub.
No. 2011/0177291, streaker pellets are swirled in an
extruder to form a “two-dimensional” cap layer for co-
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extrusion with a foam core. The cap layer has streaks of
color at the surface, but is thin and does not extend into the
core of the finished product.

Attempts have also been made to produce polymer boards
having a wood-grained appearance through a core of the
board. For example, in Japanese Patent No. H07-214631,
different colored plastics are extruded through concentric
rings, and the molten flow becomes turbulent to swirl the
colors together. However, the process produces inconsisten-
cies in the finished product due to the turbulent flow of the
extrusion, and cutting the board can expose portions having
minimal or irregular color patterns, such as breaks or gaps
in the lines, presenting similar problems to the streakers
discussed above.

Another example is French Patent No. 2,738,768 which
illustrates a process for simultaneously extruding plastics of
different colors to coalesce them into a single product
without mixing together. However, the process has similar
deficiencies to that of Japanese Patent No. H07-214631
discussed above. The patterns produced in the processes of
these references are not consistent throughout the board, and
post processing steps, such as cutting, can produce visible
surfaces with undesirable characteristics.

SUMMARY

The present disclosure may comprise one or more of the
following features and combinations thereof.

In illustrative embodiments, a high density polyethylene
wood-grained substrate includes a plurality of layers of
different colors. The substrate is formed into elongated
boards which each include a first set of polymer layers
formed that include a first colorant. The substrate includes a
second set of polymer layers that include a second colorant
different than the first colorant. The first and second layers
alternate within the substrate to form a wood-grained
appearance throughout the entire substrate.

These and other features of the present disclosure will
become more apparent from the following description of the
illustrative embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a sectional view through an extrusion
machine used to manufacture wood-grained polymer sub-
strates of the present disclosure;

FIG. 2 is an exploded perspective view of a flow adapter
of the extrusion machine of FIG. 1 showing that the flow
adapter includes a body plate and an co-extrusion insert;

FIG. 3 is a perspective view of the flow adapter of FIG.
2;
FIG. 4 is a front elevation view of the flow adapter of FIG.
2;

FIG. 5 is a side elevation view of a set of section inserts
used in the extrusion machine to form layers of different
color polymers as suggested in FIGS. 5A-5G;

FIGS. 5A-5G are sectional views taken at the beginning
and end of each section insert in FIG. 5;

FIG. 6 is sectional view taken through one embodiment of
a polymer substrate in accordance with the present disclo-
sure showing a wood grain pattern of the polymer substrate;

FIG. 7 is a top plan view of the polymer substrate of FIG.
6 showing colorations on a surface of the substrate form the
different color polymers;

FIG. 8 is a view similar to FIG. 6 showing embossing on
an outer surface of the polymer substrate;



US 10,981,350 B1

3

FIG. 9 is a view similar to FIG. 6 showing a wood grain
pattern of the polymer substrate after a portion of the outer
surface is removed;

FIG. 10 is sectional view taken through another embodi-
ment of a polymer substrate in accordance with the present
disclosure showing a wood grain pattern of the polymer
substrate;

FIG. 11 is a top plan view of the polymer substrate of FIG.
10 showing a wood grain pattern of the polymer substrate
after a portion of the outer surface is removed;

FIG. 12 is a perspective view of one embodiment of an
end product formed using a polymer substrate of the present
disclosure; and

FIG. 13 is a perspective view of another embodiment of
an end product formed using a polymer substrate of the
present disclosure.

DETAILED DESCRIPTION OF THE DRAWINGS

For the purposes of promoting an understanding of the
principles of the disclosure, reference will now be made to
a number of illustrative embodiments illustrated in the
drawings and specific language will be used to describe the
same.

An illustrative extrusion machine 100 in accordance with
the present disclosure is shown in FIG. 1. Extrusion machine
100 is used to form wood-grained polymer substrates 10,
210, as shown in FIGS. 6-11, having varying patterns of
simulated wood grain which extend through and along each
substrate 10, 210. Substrates 10, 210 can be made from
polymer based materials, such as recycled high density
polyethylene (HDPE), having at least two different colorants
added thereto to define the wood-grain patterns. Polymer
substrates 10, 210 can be free of natural wood or other
organic fibers. Polymer substrates 10, 210 can include
additives, such as UV inhibitors, foaming agents, and color
concentrates, to produce polymer substrates having desired
colors and material properties, such as durability and
strength.

The wood-grained polymer substrates 10, 210 can be
post-processed, such as by planning or embossing, and cut
to form various sized boards used to make polymer-lumber
end products, such as those shown in FIGS. 12 and 13. The
boards can be shipped to customers that design and build a
multitude of end products, such as furniture, and they can
fabricate the end products using the wood-grained polymer
boards of the present disclosure just as they typically would
using natural wood lumber. Fabrication using the polymer
boards could include drilling, routing, and cutting to build
multi-component products such as outdoor furniture, includ-
ing adirondack chairs and park benches for example.

Each polymer substrate 10, 210 includes a multi-tone,
simulated natural wood-grain effect that runs throughout the
entire substrate (cross section) as shown in FIGS. 6 and 10.
The simulated wood grains 16, 216 also extend to an outer
surface, for example top surface 12, 212, of each substrate
10, 210 so that when removal of material occurs, such as
through planning or cutting, the multi-tone wood grain effect
remains both on the surface 12, 212 as well as with an
exposed core 14, 214 of the substrates as suggested in FIGS.
9 and 11. Alternatively, or in addition to planning, outer
surface 12, 212 of substrates 10, 210 can be embossed, such
as with a wood grain pattern, as suggested in FIG. 8.

In one embodiment, polymer substrate 10 of the present
disclosure includes continuous linear lines of color wood
grain patterns 16 particularly within the core 14 and exposed
core surfaces 12 to emulate wood rings or graining, as
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shown in FIGS. 6-9. In the illustrative embodiment, polymer
substrate 10 is made using extrusion machine 100, shown in
FIG. 1, from a first polymer 120 and a second polymer 124.
A first extruder 118 is adapted to extrude first polymer 120
which is blended with a primary (main) base color. The first
polymer 120 forms the lighter portions of polymer substrate
10. First polymer 120 includes a polymer material, such as
a high density polyethylene resin. In some embodiments, the
first polymer 120 is mixed with other additives, such as
foaming agent, UV stabilizers, color concentrates, and other
fillers such as fiberglass, minerals, etc.

A second extruder 122 of extrusion machine 100 is
adapted to extrude second polymer 124 as shown in FIG. 1.
Second polymer 124 includes a polymer material, such as a
high density polyethylene resin. In some embodiments, the
second polymer 124 is mixed with other additives, such as
foaming agent, UV stabilizers, color concentrates, and other
fillers such as fiberglass, minerals, etc.

Second polymer 124 is blended with an accent color used
to form wood grain patterns 16 of substrate 10 as suggested
in FIG. 6. The accent color for second polymer 124 and base
color for first polymer 120 are different from one another.
The accent color is chosen to complement the base color,
and each will remain distinctive in the final extrusion. In
some embodiments, the base and accent colors simulate the
colors in natural wood, whether fresh cut, dried, aged, or
otherwise. In some embodiments, the grains 16, 216 of
substrates 10, 210 simulate natural wood grain, and the base
and accent colors used are generally not characteristic of
natural wood, such as purple, orange, black, and pink, just
to name a few.

In some embodiments, first and second polymers 120, 124
partially intermix, along with the main and accent colors, to
produce shade and combinations of color which are identi-
fied as polymer A/B blend(s) 123 as suggested in FIG. 1. For
example, first polymer 120 could be white in color and
second polymer 124 could be black in color. When blended
according to the present disclosure, areas that intermix
showing shades of gray are defined as polymer A/B blend
123. One or more additional accent color extruders can be
used to add other accent colored resins into the flow stream
through extrusion machine 100.

A flow adapter 125 is coupled to first extruder 118 by
securing flow adapter 125 to an adapter plate 126 by use of
fasteners, such as bolts, as suggested in FIG. 1. Flow adapter
125 is positioned to receive the output flows from extruders
118, 122 and configured to initiate the combined flow of first
and second polymers 120, 124 through extrusion machine
100. The combined flow of first and second polymers 120,
124 is then directed to flow divider 140 for formation of the
wood grain pattern.

Flow adapter 125 includes a body plate 129 and a co-
extrusion insert 127 as shown in FIGS. 2-4. Body plate 129
includes a first face 128 and a second face 130, and is formed
to include a slot 121 in first face 128. A series of first
apertures 132 are formed through second face 130 and into
slot 121. A series of pass-through apertures 131 extend
through co-extrusion insert 127 in a similar pattern to first
apertures 132. Slot 121 is configured to receive co-extrusion
insert 127 to align first apertures 132 of body plate 129 with
pass-through apertures 131 of co-extrusion insert 127.
Aligned first apertures 132 and pass-through apertures 131
allow first polymer 120 to flow through flow adapter 125
from first face 128 to second face 130 as suggested in FIGS.
1-4.

Co-extrusion insert 127 is also formed to include an
internal passageway 133 that is coupled to second extruder
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122 at a first end 134 and is in fluid communication with
injection ports 136 at a second end 138 as shown in FIGS.
2 and 4. A series of second apertures 135 are formed through
second face 130 of body plate 129 into slot 121 and are
positioned between first apertures 132 such that first and
second apertures 132, 135 alternate with one another around
a centerline of the extrusion machine 100 as suggested in
FIG. 2.

Injection ports 136 align with second apertures 135 when
co-extrusion insert 127 is received in slot 121 as suggested
in FIGS. 2-4. Body plate 129 and co-extrusion insert 127
cooperate so that first and second polymers 120, 124 are
extruded together through flow adapter 125. In the illustra-
tive embodiment, first apertures 132 are larger than second
apertures 135. This arrangement allows second polymer
124, which is the accent color, to exit the flow adapter 125
simultaneously with first polymer 120 in a defined geometric
relationship and proportional flow rate. Flow adapter 125
permits the ability to design a variety of patterns and flow
rates of first and second polymers 120, 124 to associate with
different profile sizes and well as different linear graining
and streaking aesthetics by changing the number and size of
the openings 132, 135.

The combined flow of first and second polymer 120, 124
exit from flow adapter 125 and enter a reducer 139 of
extrusion machine 100 as shown in FIG. 1. Reducer 139
increases pressure of the flow by reducing a cross section of
the combined extrusions. Reducer 139 directs the flow of the
first and second polymers 120, 124 into flow divider 140.

Flow divider 140 includes a channel 149 formed through
flow divider 140 and a plurality of section inserts 141-147
positioned within the channel 149 as shown in FIG. 1.
Section inserts 141-147 are coupled to one another to form
a continuous dividing element 148 as suggested in FIG. 5. In
the illustrative embodiment, each section insert 141-147 is a
plate having opposing ends twisted relative to one another to
form a helical profile. Section inserts 141-147 are coupled to
one another such that the helical profile along the combined
dividing element is offset and reversed with each connected
section insert 141-147.

Section inserts 141-147 cut across and redirect the com-
bined flow of first and second polymer 120, 124 as the flow
passes through channel 149 of flow divider 140 as suggested
in FIGS. 1 and 5-5G. Section inserts 141-147 can be of
different designs and fit together in a variety of orientations
to vary the wood grain patterns 16 of polymer substrate 10.
For illustrative purposes, six section inserts 141-146 are
shown in FIG. 5. Seven section inserts 141-147, as shown in
FIG. 1, can be included in the flow divider 140, but it is
contemplated that any number of section inserts can be used
to vary the grain pattern formed in the polymer substrate 10.
Generally, the number of section inserts can be used to
control the number of layers in the substrate. More or less
section inserts can also be used depending on the size of the
substrate being produced.

In the illustrative embodiment, the design, orientation,
and number of section inserts 141-147 determine the linear
graining and layering aesthetics for a particular profile size
and shape of polymer substrate 10. For example, as sug-
gested in FIGS. 5 and 5G, a horizontal (longitudinal to the
substrate) orientation of the final end of the dividing element
148 produces horizontal layers in the flow, which leads to
horizontal grains in the final polymer substrate 10 as sug-
gested in FIG. 6. Having the final end of the dividing
element 148 oriented vertically produces vertical (transverse
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to the substrate) layers in the flow, which leads to vertical
grains in the final polymer substrate 10 as suggested in FIG.
10.

With each successive section insert 141-147, the interlay-
ering of first polymer 120 and second polymer 124 increases
the amount of linear graining between the two polymers 120,
124 as well as promote the polymer A/B blending 123 which
produces multiple color combinations and layers of the two
colors as depicted in FIGS. 5A-5G. The portions of the flow
contacting the channel 149 and inner dividing element 148
experience less movement than other portions of the flow
due to the viscosity of the material. The continuous dividing
and rotation of the flow causes layers of first and second
polymer 120, 124 to form on one another within the flow
rather than forming a homogeneous mixture.

The combined flow of layered polymers 120, 124 exiting
section insert 147 enters an expander 152 as shown in FIG.
1. Expander 152 reduces pressure of the flow by allowing
the flow to expand. Expander 152 directs the flow into the
entry of a die 154 for forming the general profile of polymer
substrate 10. The substrate 10 enters tooling with similar
dimensions to the die exit to begin cooling and forming the
final product.

As shown in FIG. 6, polymer substrate 10 can be cut
through the core 14 to expose the wood grain pattern 16
created by extrusion machine 100. The wood grain 16 in the
core 14 of polymer substrate 10 is oriented generally hori-
zontal and the individual grains are closely spaced to one
another. The grains 16 (formed from second polymer 124)
are generally thinner than the remaining layers (formed from
first polymer 120) of the substrate 10. Outer surfaces 12 of
polymer substrate 10 have a matte finish and limited wood
grain visibility after exiting the die 154 as suggested in FIG.
7. In some embodiments, surfaces 12 of polymer substrate
10 can be further enhanced by embossing techniques applied
to the surfaces 12 as suggested in FIG. 8. Embossing can
provide a texture similar to natural wood lumber and add to
the wood grain effect in the final product. Alternatively or in
addition to embossing, a thin layer can be removed from
each outer surface 12, such as by planning, to expose the
wood grain pattern 16 as suggested in FIG. 9. In the
illustrative embodiment, a burling effect is created due to the
horizontally oriented and closely spaced grains 16.

As noted above, variations in wood grain patterns can be
created depending upon the arrangement of the flow divider.
A polymer substrate 210 produced by extrusion machine 100
includes vertical graining 216 in a core 214 of polymer
substrate 210 as shown in FIG. 10. The wood grain 16 in the
core 14 of polymer substrate 10 is oriented generally vertical
and the individual grains are widely spaced from one
another. The grains 216 (formed from second polymer 124)
are generally thinner than the remaining layers (formed from
first polymer 120) of the substrate 10. Similar post process-
ing steps to polymer substrate 10 can be performed on
polymer substrate 210. For example, planning of outer
surfaces 212 of polymer substrate 210 can expose the wood
grain 216 as suggested in FIG. 11. In the illustrative embodi-
ment, the exposed grains generally align with one another
along a length of the substrate 210 due to the vertically
oriented and widely spaced grains 216. In some embodi-
ments, the grains 216 mimic the organic rings of a tree.

The illustrative process can be used to form polymer
substrates form 10, 210 continuously as an extrudate. As
noted above, polymer substrates 10, 210 can be cut to form
polymer boards used in the construction of various end
products. In the illustrative embodiment, boards are created
by making subsequent cuts across the extrudate to define a
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length of the board, with the orientation of the ends of the
board defining a length direction. Various cross-sectional
profiles are possible, such as round, polygonal, or other
unique shapes, such as those used for molding used around
windows and doors for example. These profiles can be
created using the die 154, or through post processing of the
boards.

The wood-grain patterns 16, 216 in the resulting boards
formed from polymer substrates 10, 210 generally extend
along the length of the board. In some embodiments, a
majority of the wood grains 16, created by the layers of the
second polymer 124, extend along the length of the entire
board. Likewise, the remaining portions of the board, cre-
ated by the interspersed layers of the first polymer 120, also
generally extend along the length of the board. In some
embodiments, a majority of the layers of the first polymer
120 extend along the length of the entire board. This creates
a substantially consistent pattern along the length of the
board such that cuts various points along a length of the
board will expose a substantially similar grain pattern.

As noted above, the wood grains 16, 216 can be oriented
along different directions. In some embodiments, a width
direction of the substrate 10 is oriented such that wood
grains 16 extend between lateral sides 11, 13 of substrate 10
as suggested in FIG. 6. The layers of first and second
polymers 120, 124 are stacked from a bottom surface 18 of
substrate 10 toward the top surface 12. In some embodi-
ments, a width direction of the substrate 10 is oriented such
that wood grains 216 extend between top surface 212 and a
bottom surface 218 of substrate 210 as suggested in FIG. 10.
The layers of first and second polymers 120, 124 are stacked
from a lateral surface 211 toward a lateral surface 213 of
substrate 210. Generally, the width direction is perpendicu-
lar to the length direction and rotationally oriented around
the length direction.

The width direction (i.e., cross-direction of the grains 16,
216) can assume various orientations to change the orien-
tation of the grains 16, 216 to simulate natural wood grains
of different patterns. For example, the exposed grain patterns
in natural wood assume different orientations depending on
the portion of the timber the board is cut from. The orien-
tation of the grains 16, 216 can be changed to simulate these
different patterns. In the illustrative embodiments, the grains
16, 216 extend along curvilinear paths across the width of
the substrates 10, 210. In some embodiments, a majority of
the grains 16, 216 extend substantially uninterrupted across
the board, i.e., with minimal or no gaps in the visible grain
16, 216.

In illustrative embodiments, the other portions of the
substrates 10, 210 formed by the first polymer 120 are
similar to the grains 16, 216. The layers formed by the first
polymer 120 extend along a length of the boards made from
the substrates 10, 210 and across a width of the boards. In
some embodiments, the grains 16, 216 are thinner than the
layers formed by the first polymer 120.

Example of illustrative end products formed using the
wood-grained polymer boards of the present disclosure are
shown in FIGS. 12 and 13. A chair armrest 390 formed using
polymer substrate 10, which was embossed on the outer
surfaces 12, is shown in FIG. 12. The exposed wood grain
16 is clearly visible after cutting out the shape of the armrest
390 while the embossing provides the feel of natural wood.
Another example of a chair armrest 490 formed using
polymer substrate 210, which was embossed on the outer
surfaces 212, is shown in FIG. 13. The exposed wood grain
216 is clearly visible after cutting out the shape of the
armrest 490 while the embossing provides the feel of natural
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wood. Other structural and non-structural uses, such as
decking and siding for example, are contemplated by this
disclosure.

In illustrative embodiments, a wood-grained polymer
substrate is provided having alternating layers of differently
colored polymer material to produce a simulated natural
wood grain appearance. The wood grain appearance runs
through a core of the substrate such that the simulated wood
grains are exposed when the substrate is cut. The wood-
grained polymer substrate can be cut to length to form a
wood-grained polymer board. The wood-grain polymer
board use useful in the production of various end products,
such as furniture and decking for example. The grain pat-
terns are adjustable to simulate various cuts of natural wood
timber. The grain patterns are substantially consistent along
a length of the board such that cuts across the board at
various points along the length will expose similar patterns.

While the disclosure has been illustrated and described in
detail in the foregoing drawings and description, the same is
to be considered as exemplary and not restrictive in char-
acter, it being understood that only illustrative embodiments
thereof have been shown and described and that all changes
and modifications that come within the spirit of the disclo-
sure are desired to be protected.

What is claimed is:

1. A simulated natural wood-grained polymer board hav-
ing a first side and a second side spaced apart from the first
side, the spacing between the first and second sides defining
one of a width or a height of the board, the first and second
sides extending along a length direction between a first end
and a second end, the first and second ends defining a length
of the board, the board comprising:

a first set of polymer layers extending along the length
direction and containing a first colorant, a majority of
the first set of polymer layers extending along the
length of the entire board;

a second set of polymer layers extending along the length
direction and containing a second colorant different
than the first colorant, a majority of the second set of
polymer layers extending along the length of the entire
board; and

wherein a plurality of individual layers of the first and
second sets of polymer layers alternate within the board
and extend along a substantially uninterrupted curvi-
linear path originating proximate the first side of the
board and terminating proximate the second side of the
board.

2. The board of claim 1, wherein the layers of the first set
of polymer layers are thinner than the layers of the second
set of polymer layers.

3. The board of claim 1, wherein a portion of at least one
of the first side and second side of the board is removed to
expose portions of the first and second sets of polymer layers
along the length direction.

4. The board of claim 3, wherein the exposed portions of
the first and second sets of polymer layers form a burled
grain pattern.

5. The board of claim 1, wherein at least one of the first
and second sides of the board is embossed with a wood grain
pattern.

6. The board of claim 1, wherein the first and second sets
of polymer layers are formed from high density polyethyl-
ene.

7. The board of claim 6, wherein the first and second sets
of polymer layers further include at least one of a UV
inhibitor and a foaming agent.
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8. The board of claim 6, wherein one of the first and
second sets of polymer layers further includes a foaming
agent.

9. The board of claim 1, wherein the board is formed to
define a polygonal cross-section along a length of the board.

10. A simulated natural wood-grained polymer substrate
extending along a first direction, the substrate having a first
side and a second side spaced apart from the first side along
a second direction different than the first direction, the first
and second sides defining a width of the substrate, the first
and second sides extending along the first direction, a core
of the substrate extending between the first and second sides
and along the first direction, the substrate comprising:

a first set of polymer layers extending along the first
direction and containing a first colorant, a majority of
the first set of polymer layers being substantially con-
tinuous along the first direction; and

a second set of polymer layers extending along the first
direction and containing a second colorant different
than the first colorant, a majority of the second set of
polymer layers being substantially continuous along
the first direction;

wherein individual layers of the first and second sets of
polymer layers alternate within the core of the substrate
to form a natural wood-grained appearance throughout
the core of the substrate; and

wherein a plurality of the individual layers of one of the
first and second sets of polymer layers extend along a
substantially uninterrupted curvilinear path in the sec-
ond direction originating proximate the first side and
terminating proximate the second side.

11. The substrate of claim 10, wherein the layers of the
first set of polymer layers are thinner than the layers of the
second set of polymer layers.

12. The substrate of claim 10, wherein the first and second
sets of polymer layers are formed from high density poly-
ethylene.

13. The substrate of claim 12, wherein the first and second
sets of polymer layers further include at least one of a UV
inhibitor and a foaming agent.

14. The substrate of claim 12, wherein one of the first and
second sets of polymer layers further includes a foaming
agent.

15. The substrate of claim 10, wherein the substrate is
formed to define a polygonal cross-section along a length of
the substrate.

16. The board of claim 6, wherein the core is substantially
free of natural wood materials.

17. The board of claim 1, further comprising a third side
and a fourth side spaced apart from the third side along a
height direction different than the length direction and width
direction, wherein the third and fourth sides define a height
of the board, wherein the third and fourth sides extend along
the length direction between the first and second ends,
wherein the core of the board extends between the first,
second, third, and fourth sides and between the first and
second ends, and wherein the individual layers of the first
and second sets of polymer layers alternate within the core
of the board along the height direction.

18. The substrate of claim 12, wherein the core is sub-
stantially free of natural wood materials.

19. The substrate of claim 10, further comprising a third
side and a fourth side spaced apart from the third side along
a third direction different than the first and second directions,
wherein the third and fourth sides define a height of the
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substrate, wherein the third and fourth sides extend along the
first direction, wherein the core of the substrate extends
between the first, second, third, and fourth sides and along
the first direction, and wherein individual layers of the first
and second sets of polymer layers alternate within the core
of the substrate along the third direction.

20. A simulated natural wood-grained polymer substrate
having a length defined along a first direction, a width
defined along a second direction perpendicular to the first
direction, and a height defined along a third direction
perpendicular to both the first and second directions, the
substrate comprising:

a first set of polymer layers extending along the first
direction and containing a first colorant, a majority of
the first set of polymer layers being substantially con-
tinuous along the first direction; and

a second set of polymer layers extending along the first
direction and containing a second colorant different
than the first colorant, a majority of the second set of
polymer layers being substantially continuous along
the first direction;

wherein individual layers of the first and second sets of
polymer layers alternate within the substrate along the
third direction to form a natural wood-grained appear-
ance throughout the substrate; and

wherein a plurality of the individual layers of one of the
plurality of the first and second sets of polymer layers
extend along a substantially uninterrupted curvilinear
path in the second direction originating proximate an
outer surface of a first portion of the substrate and
terminating proximate an outer surface of a second
portion of the substrate.

21. The substrate of claim 20, wherein the layers of the
first set of polymer layers are thinner than layers of the
second set of polymer layers.

22. The substrate of claim 20, wherein the first and second
sets of polymer layers are formed from high density poly-
ethylene.

23. The substrate of claim 22, wherein the core is sub-
stantially free of natural wood materials.

24. A simulated natural wood-grained polymer board
comprising:

a polymer core having a first side and a second side

spaced apart from the first side, spacing between the
first and second sides defining one of a width or a
height of the core, the first and second sides extending
along a length direction of the core between a first end
and a second end, the first and second ends defining a
length of the core;

a first set of polymer layers extending along the length
direction and containing a first colorant, a majority of
the first set of polymer layers extending along the entire
length of the core;

a second set of polymer layers extending along the length
direction and containing a second colorant different
than the first colorant, a majority of the second set of
polymer layers extending along the entire length of the
core; and

wherein a plurality of individual layers of the first and
second sets of polymer layers alternate within the core
and extend along a substantially uninterrupted curvi-
linear path originating from proximate the first side of
the core and terminating proximate the second side of
the core.



