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pigments and colored particles such that the composite resembles natural stone. The

range of patterns commercially available is constrained by the intermediates and
processes currently used in the fabrication of such materials.

20 Solid surface materials in their various applications serve both functional and
decorative purposes. Since incorporating various attractive and/or unique decorative
patterns enhances their utility, such patterns constitute intrinsically useful properties,
which differentiate one product from another. The same principle applies to
naturally occurring materials such as wood or stone whose utility, for example in

25  furniture construction, is enhanced by certain naturally occurring patterns, €.g.,
grain, color variations, veins, strata, inclusions, and others. Commercially
manufactured solid surface materials often incorporate decorative patterns intended
to imitate or resemble the naturally occurring patterns in granite or marble.
However, due to limitations of feasibility and/or practicality, certain decorative

30  patterns and/or categories of decorative patterns have not previously been
incorporated in solid surface materials.

Decorative patterns have been previously achieved in traditional thermoset

fabrication primarily by the following three methods:
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SUMMARY OF THE INVENTION

This invention is directed to decorative surface materials having unique

decorative patterns and categories of patterns not previously represented. The

25  present invention comprises a decorative pattern in which a multiplicity of domains
derived from thermoset molding of fragments of thermosettable molding
formulations exhibiting different shading at the domain interfaces provided by
different orientations of orientable anisotropic aesthetic-enhancement particles
within the domains. As used herein, a domain comprises visibly distinct regions

30  within the final product that correspond to the original individual charge fragments.
In addition, further, more significant, changes in shading occur at interfaces, i.e. knit
regions, between the domains due to flow orientation of the aesthetic-enhancement
particles during processing or concentration gradients of the aesthetic-enhancement
particles in other regions of the domain. The changes in appearance due to

35  concentration gradients may occur in conjunction or independently of the presence
of aesthetic-enhancement particles.
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of the material will be somewhat chaotic due to the complicated flow patterns during

25  mixing. Additional processing, such as extrusion, may further align the particles on
both a local and overall basis. When the formulation is chopped, ground, extruded,
or by some other means fragmented into smaller masses (i.e. charge fragments) this
orientation is retained. When these charge fragments are arranged either by a
random or selective process in a mold and pressed, some of the anisotropic particles

30 retain their original orientation, while some are reoriented by material flow in the
mold. The degree of reorientation depends on the amount of flow experienced by
that particle. This creates an aesthetic where the individual charge fragments all vary
slightly in appearance due to the different general orientation of the anisotropic
aesthetic-enhancement particles relative to the surface of the material and to the

35 observer. In areas of greater flow, particularly in the area between charge fragments
where the fragments contact each other and there is a change in the predominate
direction of material flow, this effect is more pronounced, creating a more visible
change in appearance.
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In forming a decorative surface material a compression molding technique is

preferred; however transfer and injection molding may be used.

DETAILED DESCRIPTION OF THE INVENTION

Starting molding formulations can be made by a process in which molding

25  formulations are made and processed as described in Weberg et al, US 6,203,911
B1. Orientable anisotropic aesthetic-enhancement particles are included in the
molding formulations as described hereinafter. The molding formulations are cut,
chopped, or ground into pieces to provide a mixture of charge fragments with a
given particle size distribution. The charge fragments are fed to a hot mold and

30 pressure is applied to cure the molding formulation, forming a decorative surface
material. Elevated temperatures and pressures, i.e. above ambient are used. The
charge fragments can be fed in such a manner that the orientations of the particles
are either controlled or random. During the molding operation, flow and further
orientation of the aesthetic-enhancement particles occurs. This is particularly

35 noticeable at interfaces, i.e. knit regions formed between the charge fragments where

they meet and fuse during compression. Anisotropic pigments, reflective particles,
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Other monomers useful as polymerizable constituents are alkyl acrylates and
methacrylates in which the alkyl groups can be from 1-18 carbon atoms, but
preferably 1-4 carbon atoms. Suitable acrylic monomers are methyl acrylate; ethyl

25  acrylate and methacrylate; n-propyl and i-propyl acrylates and methacrylates;
n-butyl, 2-butyl, i-butyl and t-butyl acrylates and methacrylates; 2-ethylhexyl
acrylate and methacrylate; cyclohexyl acrylate and methacrylate;
omega-hydroxyalkyl acrylates and methacrylates; N,N-dialkylaminoalky! acrylates
and methacrylafes ; N-[t-butyl]aminoethyl acrylate and methacrylate.

30 Other unsaturated monomers include styrene; bis- [beta-chloroethyl]
vinylphosphonate; vinyl acetate; o-methylenebutyrolactone (MBL); acrylonitrile;
methacrylonitrile; acrylic and methacrylic acids; 2-vinyl- and 4-vinyl pyridines;
maleic acid, maleic anhydride and esters of maleic acid; acryl amide and
methacrylamide; itaconic acid, itaconic anhydride and esters of itaconic acid and

35  multifunctional monomers for cross-linking purposes such as unsaturated polyesters:

alkylene diacrylates and dimethacrylates; allyl acrylate and methacrylate;
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| ar ger t her p&eles pathit.cl e, but the larger thernoset particle could orient
during nol ding thus changing the orientation of the aesthetic-enhancenment
particl es w t hi nPreferegdeestagticrenhanesment patiighes émdude mpaterials thag havecdnude

mater | 3¢t igkclianenlis fdanRfigh #lhBmbiartce SHb{ Rl k! ©
pr onot e partlcle_orlensatlon during terial . . )
processing and also have an appearance that changes relative to the orientation to the
material and the observer. The aspect ratios of suitable enhancement particles cover
a broad range, e.g. aluminum flakes (20-100), mica (10-70), milled glass fiber (3-
25), aramid fiber (100-500), chopped carbon fiber (800), chopped glass fiber (250-
25  800) and milled coated carbon fiber (200-1600). These visual effects may be due to
angle dependent reflectivity, angle dependent color absorption/reflection, or visible
shape. These particles may be plate-like, fibers, or ribbons. The particles should
have a minimum aspect ratio of three. Plate-like materials have two dimensions
significantly larger than the third dimension. Examples of plate-like materials
30  include, but are not limited to: mica, synthetic mica, glass flakes, metal flakes,
alumina and silica substrates, polymer film flakes, as well as synthetic materials
such as ultra-thin, multi-layer interference flakes (e.g., Chromaflair® from Flex
Products), and helical superstructure, cigar-shaped liquid crystal molecules (e.g.,
Helicone® HC from Wacker). In many cases the surfaces of the platy substrate are
35  coated with various metal oxides or pigments to control color and light interference

effects. Some materials appear to be different colors at different angles.
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representative 'ets i nclude, al uni na, g
carbonate, calcium hydroxide, calcium oxide, apatlte glass bubbles, glass

microspheres, glass fibers, glass beads, glass flakes, glass powder, glass spheres,

barium carbonate, barium hydroxide, barium oxide, barium sulfate, barium

phosphate, barium silicate, magnesium sulfate, magnesium silicate, magnesium
25 pﬁosphate, magnesium hydroxide, magnesium oxide, kaolin, montmorillonite,

bentonite, pyrophyllite, mica, gypsum, silica (including sand), ceramic

microspheres, ceramic particles, ceramic whiskers, powder talc, titanium dioxide,

diatomaceous earth, wood flour, borax, or combinations thereof.

Furthermore, the fillers can be optionally coated with sizing agents, for
30  example, silane (meth)acrylate which is commercially available from OSI
Specialties (Friendly, VN) as Silane 8 Methacrylate A-174. The filler is present in
the form of small particles, with an average particle size in the range of from about
5-500 microns, and can be present in amounts of up to 65% by weight of the

molding formulations.

35 The nature of the filler particles, in particular, the refractive index, has a
pronounced effect on the aesthetics of the final article. When the refractive index of
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centimeters.

It is permissible to include minor amounts of additives such as dyes, parting
agents, fluidizing agents, viscosity control agents, curing agents, antioxidants, and
25  the like, as are known to those of ordinary skill in the art, as long as they do not
detract from the mechanical properties of the invention.

In carrying out the process of this invention, solids such as anisotropic
orientable particles, colorants, and other fillers may be premixed prior to adding
liquid ingredients to a mixer. After adding liquid ingredients, mixing 1s terminated

30  when the formulation thickens and becomes a homogenous tough dough forming a
thermosettable molding formulation that is flowable under the selected molding
conditions. This formulation can be partially mixed with other molding formulations
or used alone. The molding formulation is then cut, chopped, torn, extruded, or
ground mechanically into charge fragments of the desired size, dispersity, and

35  morphology. Under normal handling conditions the fragments retain their shape.
The size of charge fragments can vary from very small (2-3mm) to large
(50-100cm).
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Decorative surface materials of this invention can be prepared by

compression molding or transfer and injection molding techniques, which are known
in the art. Suitable molding apparatus is available commercially. Robust equipment,
e.g. mixers, cutters, and grinders must be used in view of the extremely high

25  viscosity of the molding formulations.

The invention can be more fully understood by reference to the following
examples. In the following examples all parts and percentages are by weight, and
degrees in centigrade, unless otherwise indicated.

EXAMPLES

30 Examplel

This example describes the preparation of a decorative surfacing material,
which contains mica as an anisotropic orientable particle, red and/or yellow iron
oxide pigment, and alumina trihydrate as filler. Two preparations of Liquid Premix
and Dry Blend were made. The formulations are made independently for later



conposition to the nolding formulation. O the fragnents can be rolled in a
pol yneri zabl e liquid conposition, an exanple of which is a mxture

consi sti ngooB/o1rseg hyl met hacryl ate, a urethane di acryl at e PCa/usons®4t i nker,
mca and a polynerization initiator. 15 The charge fragnents are then
placed in a hot nold and nol ded as known in the art. Mlding tenperatures
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30 Exanple 1 Thi s¢egxmgr@cSesedts bes the preparation of a decorative
surfacing material, which contains mca as an anisotropic orientable

particle, red andA@FraﬁglAg}glr@r%o Brésdeddidal gment, and alumina trihydrate as
filler. Two preparafions of Liquid Premx and Dry Bl end were nade. The

formul atipns are sgds ahﬁ(iﬁ&ﬁ?ﬂﬁ& hhot lfa%er 9 WO 03/011578 PCT/ US02/ 24047
combi nation. For a stngle co pre ara ion“all the steps are the sane, but

only one fornmula Hﬂa&‘ @Eb ragrrents For mul ati on
Preparation for t\%\z’)g odrn%rrsu g\gE@OﬂH een I"'ng ﬂ,ﬁ t he foI | ow ng
ingredients: 5 112 ra GRO.4p1 grams
Paral oi d(r) Latex %% ﬁsﬁe}_&% Q/P&ﬁ%l g'y%alétﬁé]l ate) ?nqa te) polyner
particle setting @Ml)ﬁ(fm m& Haas 6 grans Zinc Stearate 40 grans

Afflair(r) 500 Bronze M ca
1.13 grams Vazo® 67, 2,2"- -azobis(methylbutyronitrile) thermal initiator from

15 DuPont

1.68 grams Zelec® MO coupling agent from DuPont
4 grams pigment dispersion (either Red Oxide or Yellow Iron Oxide)
Liquid Premix

A liquid premix is prepared by combining the MMA, EGDMA, and Zelec®
20 MO in a small vessel and mixing them with an impeller driven by an air motor for 2
minutes to mix them evenly:

Luperox® 575 and Vazo® 67 are then added and mixed for 10 minutes to mix
fully and ensure the Vazo® 67 is fully dissolved.

Dry Blending

25 A mixture of the solids is then prepared by dry blending the ATH, Paraloid®,
and Zinc Stearate in a Charles Ross and Sons Company Double Planetary Mixer
(Model LDM-2) equipped with high viscosity mixing blades. The ingredients are
blended for 5 minutes after which 40 grams of Afflair® 500 Bronze mica is added to
the mixed solids.

10



10 361 grans Methyl nethacrylate (MVA) 57.8 grans Ethylene glycol

di net hacryl ate (EGDMA) 6.92 grans Luperox(r) 575 (t-Anyl peroxy-2-ethyl
hexanoat evotoherrsad initiator from Atofina 1.13 grans Vaz®@Cmjusey 24047

2,2' -azobi s(met hyl butyronitrile) thermal initiator from 15 DuPont 1.68
grans Zel ec(r) MO coupling agent from DuPont 4 grans pignent dispersion
(either Red Og¢hfeusdingel | ow Iron Oxide) Liquid Premix Aliquid premx is
prepared by conbining the MVA, EGDMA, and Zelec(r) 20 MOin a snmall vessel

and tthI ng th]emWﬁ lﬁsbﬂraf@ﬁlohgmd@ é Mﬁiﬂvﬁé!naﬂd@&‘drtﬁét‘)%&bndg(goﬁ pigthétt esdt]g
m x themevenly: Lu an en e xe or
10" i nat es. ¢ Bistiton P gedets BRAPEERE o iorote Bland Sty i BUB; Tha)

Bl endi ng 25 Aquidx frumethe LiduidPenlik deeré theh hédedpmed phe mdktime vebisybldalded dorreg the
ATH, Par ns Conpan
boubl 6 P hnep aieq Bl Bl RS it edon R BRIER e TS A BINESRRDS, )i ng
bl ades. The qugxu@@penﬂ@e WhéSIV@H@maBﬁlomr@lQﬁedlﬁmtmmlmr andisedledd gyr ans  of
Afflair(r) 59&1@5&“%%‘&&1 GWEQOW&EEJ%E eﬁgbée?ﬁretﬂxé’aly&e%d 911578

PCT/ US02/ 24047 oun i nms__of Lr oW I raon-oxi de
for the secoW&rechPfEﬁt‘) ‘bﬁ‘%@ﬁ’famsdﬁé’ﬁgﬁ’%in@ﬁ Wén%tﬁﬂﬂ]étf th%reﬂﬂ@m%&ee)dl ents of
the Double Planetary M xer (DPM. The 1liquids fromthe Liquid Premx were
then added aResPamgEoRPEkMoldChgrgebl ended for 6 5 minutes beyond the point
where the ingredients coal esced into a cohesive fornulation. The cohesive
mass waslQ heRestdgoéd fromthe mixer and sealed in a container, which was
i npervious to MMA. (In a separate procedure the above steps were repeated
using 4 granms of Yh¢ molding Smmukitide fionstheadeviduststep is elowedbio restifores )

Preparation ﬁﬁn1Wo% HoGr ’gooalB%/S%dd?t%ﬂapgds Hﬁlo%kﬁléﬂlql\/fﬁ ity ltl?etlht% f r om the

previous step I.s allowed to rest m ni'mum of one hour to a
addi ti onal aH%rBP]ﬁﬁlon of the MVA into the latex particles.

Fragment Formation

15 For a two color formulation, 2000 grams of each color of molding
formulation was weighed out. (In the case of single color preparation, the entire

cohesive mass is used.)

Add the cohesive mass to the DPM and mix at a mixer speed of 2. The blades begin
to break up the now stiffer molding formulation. Mixing is continued until all the
20  particles are 1 cm or less in diameter.

Seal the fragments in a container impervious to MMA until ready for molding.
Molding

900 grams of the fragments from the previous step were poured into an 8"x8" plaque
mold (preheated to 122°C). The fragments were evenly distributed in the mold. The

25  mold was closed and 1480 psig (102 bar) pressure was applied for 8 minutes to cure
the part. With the application of pressure and heat the surfaces of the fragments in
the heated mold fused together and the formulation cured to give a solid surface part.
The mold was then opened and the part removed.

The part as molded has a very thin surface layer of mica which is highly
30 oriented parallel to the surface of the part. When lightly sanded a surface
representative of the bulk of the material was revealed.

The resulting part is an attractive red-brown with an obvious visual texture.

On close examination, two different colors may be seen. There are also many fine

11
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e

er

(preheated to 122C). The fragnents were evenly distributed in the nold. The
25 ol d was MigoePrimekamigaiiogdepalsyEnitipy of prceRfrtEclGhARlong the liges f or 8

m nutes to cdpardiing dpains. Wth the application of pressu

re and heat the

surfaces of the fragnents in the heated nold fused together and the
fornul atipn pysgglet20 give a solid surface part. The nold was then opened
and the part renoved. The part as nolded has a very thin surface |ayer of

m ca which is higirh ex3@pRIdeSHtRe Rarabdr&lont oF aldeBorativd @tficRic didisrifart \-NaV\hen
S

lightly sandeﬂ, surface, representative of
reveal ed. Th¥

he .bul k., of the: |
SePtainFgnisa A% an AISQroRlG qraeeﬁb\l,%m?%@g,bwﬁmo %\ﬁlqelﬁg'e}ai?@'s& ous

vi sual textubsecoloehtscl ose exam nation, two different colors may be seen.

There are also many fine 11 WO 03/011578 PCT/ US02/ 24047

domai ns of siml aW@ghtﬂ;bff(ﬁlﬁfvﬁﬁg ing@tdigs: Wthin the indiv
single color there are also slight variations in color.

| i nes separ at
i dual regions
M croscopi c

exam nat {@n reveal o5l EMNdcRE® fblyh&aByIRAsthadliaR) Ao TI@ylidsnes
separating domains. 5 Exanple 2 This exanpl e describes the preparation of a

decor ati ve surf ach oggRs®akAbia® | Wka0 0N HOAR Ik & ASasaN ani Sot ropi ¢

orientable particle, wth no additional fillers or colo

rants Weigh the

i ng
of a

foll ow ng ingredi gnls,s Ac k330@rans El vacite(r) poly(nethyl nethacrylate)
fromIC Acrylics “100 grans Paral oid(r) Latex KL120ND from Rohm & Haas 6

grams Zinc Stearag %rén%m%ﬁag%j R8d4-BtEwn 9502 Red- Br own

423 grams MMA

15 67.67 grams EGDMA
7.19 grams Luperox® 575
1.18 grams Vazo® 67

Liquid Premix

The MMA and EGDMA are added to a small vessel and mixed with an

20  impeller driven by an air motor for 2 minutes to mix evenly.

The Luperox® 575 and Vazo® 67 are added, and the mixture is mixed fully

for 10 minutes to ensure the Vazo® 67 is fully dissolved.

Dry Blending

The first three ingredients (Elvacite®, Paraloid®, and Zinc Stearate) are
25  placed in the DPM and blended for 5 minutes to mix the dry ingredients. The mica

was then added to the dry ingredients after mixing is complete.

Compounding

The liquid ingredients from the premix step were added to the DPM and

blended at a mixer speed of 2 for six minutes. At this point the mixture was very
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423 grams MVA 15 67.67 grans EGDMA 7.19 grans Luperox" 575 1.18 grans
Vazo" 67 Liquid Prem x The MVA and EGDVA are added to a small vessel and

m xed W tWOa/0108 i npel | er driven by an air notor for 2 mPONIGESS2/L404Tr X
evenly. The Luperox(r) 575 and Vazo(r) 67 are added, and the mxture is
mxed fully for 10 mnutes to ensure the Vazo(r) 67 is fully dissolved.
Dry Bl endi ngvikbsusf The visédus &tas a5 edh@rl FropEthéagixbeddd scalbaih ebdbings and
Zinc Stearate) are 2?%@&1% in the DPM and bl ended for 5 minutes to m X
the dry ingré EhPYs ca was then added to the dry ingredients after
mxing is co Iet The liquid ingredients fromthe prem X
step \g/]vere ad ﬁo?ggﬂ%%ﬁ}?@r@%%ﬁ ended at a m xer speed of 2 for six

m nut es. kl’?] ?Eént the m xture was very 12 WD 03/011578 PCT/ US02/ 24047
vi scous. The 808 mass was renoved fromthe mxer and sealed in a
container_ inpervious to MVA. Preparation of the Mdl d Charge Rest Period 5
The vi scous nass KE%VQFQWSW@SF Qye @rreﬂﬁ@rwuﬂpmq% difieaek i onal
adsor pti on ohdsohRiohdA theWDIA higto lad larexand BRVacae¥.t e(err) . Particle Formation
The formul ati on was cut into fragnents, which were roughly cubic in shape
and 1-3 cm i PagicleForhBgod r agnments were sealed in a container inpervious to
MVA 10 until ready for nolding. Mldi ng 625 grans of the fragnents from

the previous st epTM@fo@nﬁ%bﬁdvds@mnm \nmlé}ﬂ\k}@reri‘@ﬁ%il d>4 Qﬁlﬁ@ﬁ?éh%‘get o
1220) . Thefélgg nts. vvereg i Stri utedlnt he 1'd” wa
closed and 1 {T'gﬁnbm(si@ %g?@%ig@%?&%seﬁ}ég I%BﬁPli“é’dle‘f’é‘?PeB"l%s WIMMAes to
cure thel(ar tmtilteelyrfostbldimg sanpl e had di stinct delineations between the

originally separate fragnents. This delineation at the former interface
appear s dar kRfoldihgn t he

625 grams of the fragments from the previous step were poured into an 8"x8"
plaque mold (preheated to 122°C). The fragments were evenly distributed in the
mold. The mold was closed and 1480 psig (102 bar) pressure was applied for 8

15  minutes to cure the part.

The resulting sample had distinct delineations between the originally
separate fragments. This delineation at the former interface appears darker than the
bulk of the material. Within each formerly individual fragment variations in color
may be seen. It is apparent where edges of fragments were prior to molding due to

20  changes in appearance due to the differential flow in the mold, which further
oriented the mica particles along the lines separating domains. Lighter areas tend to
have more mica aligned parallel to the surface, while darker areas tend to have mica
that is at an angle to the surface.

Example 3

25 This example describes the preparation of a decorative surfacing material,
which contains metal flake as an anisotropic orientable particle and alumina
trihydrate as filler. The procedure of Example 1 was repeated except the following
ingredients were used:

Weigh the following ingredients:
30 1120 grams ATH (alumina trihydrate) from Alcan

401 grams Paraloid® Latex K120ND [poly(methyl methacrylate/ethyl
acrylate) polymer particle setting agent] from Rohm & Haas
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bul k of the material. Wthin each fornmerly individual fragnent variations
in color nmay be seen. It is apparent where edges of fragnments were prior
to nol di ngodamw11se8 20 changes i n appearance due to the di fCaresaral7 fl ow in
the mold, which further oriented the mca particles along the |ines
separating domains. Lighter areas tend to have nore mca aligned parallel
to the surface, WilgsdankSeadfeas tend to have mca that is at an angle
to the surface. Exanple 3 25 This exanpl e describes the preparation of a

decorative surf aczid‘%laﬁ@ﬁi‘ﬂ Efibnt B RO RIALALESH IR RIm FiakBoRMallic
ani sotropic orientable particle and alumna trihydrate as filler. The

procedure of Exanpl e Pig@enisclieat ed except the following ingredients were
used: Weigh the follow ng i ngiredi ents: 30 1120 granms ATH (al um na

tri hydrate) from3ﬁ5(ﬂﬁnﬂgﬁet]@f anathaorylatledVNA) Lat ex K120ND [ pol y( net hyl

met hacryl ate/ethyl acrylate) polyner particle setting agent] from Rohm &
Haas 13 5WO 03/ 0158 grapaiithudeny glvod dimethgerslete BGRMBear at e 40 gr ans
Edgenont Brilliant Orchid netal flake from Edgenont Metallic Pignents,
Inc. 365 grams M98 Eramstliperox 4178 thavma) inftia®:. fBomAdedinet hyl ene gl ycol

di nret hacryl ate (EGDMA) 6.98 grans Luperox(r) 575 thermal initiator from
Atofina 1.14 grankldgmo(srYa? 67222 -azabisbnethyibutyyorhuilg)rtbermal iviggtor fiemmal
initiator from DuPontplp88 Zel ec(err) MO coupling agent from DuPont 10 The
part as nolded has a very thin surface |ayer of nmetal flake which is

hi ghly oriented ® r.f art. Wien lightly sanded a
surface represegﬁéglk\%%‘kow&gﬁblu l?g%ﬁ%{%ﬂ#g?%tfi al was reveal ed. The

resul ti part isnan attract,i | avender ¢ . W i | sual

t ext ur erll%There ar sttp?ﬁl e@’ﬁ%se%ve%%%%‘?s ?Aﬁ% 1%@6?’2%%&(1)?1 ng% &n}#%g\rg col ors.
Wthin the Highlyndieniedpatallekigithmsurtite af thiepgiteWheh bightiysanded psurddoso sl i ght
variations iféplf%gérﬁ’étive mlﬁoﬁthg%ﬁﬁﬁﬁmlr@vegﬁﬁpri bes the preparation of a

decorative surfacing materia whi ch contains polyner ribbon as an
ani sotropic ori en’h?ebljegulﬁﬁlé f)ér? {sCania Bilvk vBAder color with an obvious visual

texture. There are many fine lines separating regions of similar colors. Within the

15  individual regions of a single color there are also slight variations in color.

Example 4

This example describes the preparation of a decorative surfacing material,
which contains polymer ribbon as an anisotropic orientable particle and alumina
trihydrate as filler. The procedure of Example 1 was repeated except the following

20  ingredients were used:

Weigh the following ingredients:
1140 grams ATH (alumina trihydrate) from Alcan

405 grams Paraloid® Latex K120ND [poly(methyl methacrylate/ethyl
acrylate) polymer particle setting agent] from Rohm & Haas

25 6 grams Zinc Stearate

20 grams Violette Crystalina Angelina Fibers from Meadowbrook
Inventions, Inc.

358 grams Methyl methacrylate (MMA)
57.2 grams Ethylene glycol dimethacrylate (EGDMA)

30 6.85 grams Luperox® 575 thermal initiator from Atofina

14



trihydrate as filler. The procedure of Exanple 1 was repeated except the
followng 20 ingredients were used: Weigh the follow ng ingredients: 1140
grans ATHvOaBomsma tri hydrate) from Al can 405 grans Par al @ca(usoz4okat ex
K120ND [ pol y(net hyl nethacryl ate/ethyl acrylate) polymer particle setting
agent] from Rohm & Haas 25 6 granms Zinc Stearate 20 grans Violette
Crystalina Angelipng gia%rvazfo@(m} Q{Qa&%ﬁﬁgﬁ&hylbh%&ﬁfﬂlébﬂﬁmﬂdﬂ fnitiASSF&HhaNs

Met hyl nethacrylate (MVA) 57.2 granms Ethyl ene gl ycol “di net hacryl ate ( EGDVA)
30 6.85 grans Luperox(]P ®%¥5 thernal initiator fromAtofina 14 WO

03/ 011578 PCT/ US02/ 24047, 1. 12 grans Vazo(r) 67,

2, 2' - azobi s( met hy}-BLZgieenMQ cowlingrgentdron BuPPak or from DuPont 1.71

Zel ec(r) MO coupling agent from DuPont The resulting part is black with

i ndi vi dual |y di st Thectesyliingpers isiackysitie ldbfiduatly glgtiget Whhops in shades fur pl e. The
ri BBOHS appe ld,tsﬂvﬁélﬂﬁ% pﬁrgté‘?!lfhéilﬁlﬁﬂor{s%pﬁgﬁ@@lﬁ@erlﬂpl% ddie t'ihl_ﬁré't?sﬂiﬁ)g'llﬁlﬁﬂ

ri bbons are Jes an O, inle .-Small regions within . aque
have si il arthd tﬁ%iﬂ“&??t(ﬂ#’éo’&? arg fgss &hgaﬁg)o%% ,m‘ll,ﬁnlgﬁl. gﬂ’é‘ﬂ(ﬁg@?ﬁ‘é{ﬁ%gﬁe ﬁ&‘fll‘g? ng
from par al | ehavetsimildt@rishtafietsoftthe fiBdae itk tHeaorientaxianptaaging Kdbnd paralledxanpl e

descri bes th%tﬁer: e]%%{cagi on ofd.&l% | yester resin based decorative surfacing
mat eri al , whiodhe & &I HRETRYTE zL “an ani sotropic orientable particle and

alumna trihydrate_as filler. Formulation Preparation Wigh the foll ow ng
i ngr edi ent s: E38MS8 grans ATH (alumina trihydrate) from Alcan 7.5 grans

Cal ci um Hydr oxi de_Powder 7.5 gra Zinc Stearate, 10 gral Afflair(r) GP
Greon W an HBS Xrlbdohns e SrePrARos 956 PERENE sorresstpatid, Do 1
granms Luper ostffcing nldiddld, whieh oetaing inti¢adsem dnisotropic@kicnable. fartiplaas] Vazo(r)
67, 2,2' - azoﬁh&ﬁn@ﬁﬁ%&rgﬁgﬁrﬂ%“ rile) thermal initiator from

Formulation Preparation

Weigh the following ingredients:
15 325 grams ATH (alumina trihydrate) from Alcan

7.5 grams Calcium Hydroxide Powder

7.5 grams Zinc Stearate

10 grams Afflair® GP Green WRI Mica

148.5 grams McWhorter 748-3645 ortho-polyester resin
20 1 grams Luperox® 11M75 thermal initiator from Atofina

0.5 grams Vazo® 67, 2,2-azobis(methylbutyronitrile) thermal initiator from
DuPont

Liquid Premix

A liquid premix is prepared by combining the polyester resin and initiators
25  and mixing until the initiators have dissolved.

Dry Blending
Blend the ATH, mica, zinc stearate, and calcium hydroxide thoroughly.
Compounding

The solids were poured into the liquids, mixed and kneaded until the mixture
30  was homogenous.
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DuPont Liquid Premix Aliquid premx is prepared by conbining the pol yester
resin and initiators 25 and mxing until the initiators have di ssol ved.
Dry Bl enowog3Blesngl t he ATH, mica, zinc stearate, and cal cipamusyzieadi de

t hor oughly. Conpoundi ng The solids were poured into the |iquids, mxed and
kneaded until the m xture 30 was honpbgenous. 15 WD 03/011578

PCT/ US02/ 240¢,¢ arﬁ)t'iﬁp@f’ﬁ%lcp@haﬁ’ ¢ Mol d Charge Rest Period The nol di ng

formul ati on fr e previous step is allowed to rest for three hours. At
this point tpe . porsyl ation was stiff. 5 Fragment Formation The material was
then pressed into a 3/8" thick sheet and cut into 3/8" cubes. Mbdlding 468

grans of the fra "x8"
pl aque nold (prehea %%gld{l@%@%u&#ﬁxﬁq é%élﬁo?ls\é%?seﬁg}\&enqglr g%rﬁl gt ed in
the 10 ol d.hopse Afdhig peias thel fogrdatigiowes®if.ol | owi ng pressure profl | e
applied. Tinme (mn) Pressure (psig) Pressure (bar) 0.0 469 31.5 0.5 547
36.7 1.0 62Bagmet Fopmgtiq03 47.0 2.5 781 52.5 3.0 1,250 83.9 8.0 1,250
83.9 The resulting part was green with an ObVI ous Vi sual texfure, wi th many
fine lines separhblemgtedelmasthen hiesseil mntb lae/sl' thdeksheabandroatyintm¥s"ofubes. si ngl e
color there are also slight variations in color. 15 Exanple 6 This exanple
descri bes t helofitigpar ati on of a decorative surfacing material, which
contains an extrenely | ow anount, 0.01% by wei ght, of mca as an

468 grams of the fragments from the previous step were poured into an 8"x8"

plaque mold (preheated to 122°C). The fragments were evenly distributed in the
10  mold. The mold was closed and the following pressure profile applied.

Time (min) Pressure (psig) Pressure (bar)
0.0 469 31.5
0.5 547 36.7
1.0 625 42.0
2.0 703 47.0
2.5 781 52.5
3.0 1,250 83.9
8.0 ! 1,250 83.9

The resulting part was green with an obvious visual texture, with many fine
lines separating domains. Within the individual regions of a single color there are

also slight variations in color.

15 Example 6

This example describes the preparation of a decorative surfacing material,
which contains an extremely low amount, 0.01% by weight, of mica as an
anisotropic orientable particle in an otherwise clear matrix. The procedure of

Example 2 was repeated except the following ingredients were used:
20 Weigh the following ingredients:
1390 grams Elvacite® poly(methyl methacrylate) from ICI Acrylics
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ani sotropic orientable particle in an otherwi se clear matrix. The procedure
of Exanple 2 was repeated except the follow ng ingredients were used: 20
Wi gh t hewbaBloows7rg i ngredi ents: 1390 grans El vacite a polPgTrnesoigdo47

met hacrylate) fromICl Acrylics 16 WO 03/011578 PCT/ US02/ 24047 100 grans
Par al oi d(r) Latex KL120ND from Rohm & Haas. 6 grans Zinc Stearate 0.2 grans

mca Afflair(r) 966p Paiicid® Ltk 20N frofif Ré¥Em Ham 68. 2 grans EGDVA
8.1561 grans Luperox(r) 575 1.33 granms Vazo(err) 67 The resulting sanple

was translucent weiting Bint Shlardd ue shade. The delineations between the
originally separate fragnents were only slightly apparent 10 when the

sanpl e was i1 um gateednd fR AfRiSWehs BtudGidad syvemed, but were readily
apparent when the sanple was illum nated from behind. This delineation at

the former interjarg.fRRgRs darker than the bulk of the material. Wen
illumnated from behind, variations in color anong the fornerly individual

fragment s may be @g&gg].am@ém 7 15 This exanpl e describes the preparation
of a decorative surfacing material by coating charge fragnents with a

pol ymeri zabl e sol gt kgn cont i.ningHLca. Two fornulations were nade
i ndependent |y foré{?g@e cor%glpgllg?i 3;1% They were later partially m xed

together to formf13§rarbl 'z%&b&i ngle formulation with swrls of color.
Thi's formul ation wasSBSk ?‘?up into individual charge fragnents that were
20 coated wth t m

ca..containing, solution. Fornulatiqn Preparation for
two fornul ations erreﬁlﬁgﬂﬁlfﬂﬁplewg&ﬁnﬁlﬁ%e“? ?Ylltpﬁvﬁilngﬂﬁﬂﬁﬁﬁqﬁ ®: 2600 grans
ATH (al uni naddlineaticas Atyeeh tienoripilyrschirgtet fradatcatssw &4 Gnly dightlPappiraitd”  LATEX

K120ND | | . t .at e | icl

sett1 ng. Kent e BY sedfle WG ML b A6 Wl iy OSBRI, D

met hacr yl at e2pprigRS wben B sgmalesw #stiHyinnatedofrars behinil Btis ddinghtioreat tRGDMVA) 6. 92
grams Luper Opfrdr itepfabd agyiits daRleP ¥¥ndh b of BRXANCANICWHEA Sl Binated from

behind, variations in color among the formerly individual fragments may be seen.

Example 7

15 This example describes the preparation of a decorative surfacing material by
coating charge fragments with a polymerizable solution containing mica. Two
formulations were made independently for later combination. They were later
partially mixed together to form a marbleized single formulation with swirls of
color. This formulation was broken up into individual charge fragments that were

20  coated with the mica containing solution.

Formulation Preparation for two formulations for blending
Weigh the following ingredients:
2600 grams ATH (alumina trihydrate) from Nippon Light Metals

646 grams Paraloid® LATEX K120ND (poly(methyl methacrylate/ethyl
25 acrylate) polymer particle setting agent) from Rohm & Haas

12 grams Zinc Stearate
528 grams Methyl methacrylate (MMA)
68.64 grams Ethylene glycol dimethacrylate (EGDMA)

6.92 grams Luperox® 575 (t-Amyl peroxy-2-ethyl hexanoate) thermal
30 © Iinitiator from Atofina
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30 initiator fromAtofina 17 WD 03/011578 PCT/ US02/ 24047 7.39 grans
Vazo(r) 67, 2,2'-azobis(nmethylbutyronitrile) thermal initiator from DuPont
3.9 gramswaaBec(sr§ MO coupl i ng agent from DuPont 80 gr amns PEariSonmet04CN966J75
al i phatic urethane acrylate from Sartomer Co. 5 53.24 grans pi gnment
di spersion (Zinc Sulfide 1St batch, Carbon Black 2d batch) Liquid Prem x A

i quid prem x | s pseRARRC Y GITLOIAGish MM M (SR RBfor FIRG6)75

and Zelec(r) MOin a small vessel and mxing themw th an inpeller 10
driven by an air notorPHAM2 ninutes to mix themevenly: Luperox(r) 575 and

Vazo" 67 are then added andgr xed for 10 m nutes to mx fully and ensure
the Vazo(r) 67 i <3-9 aramps Zrles dYi{epuphpg aggng Famidubonti xt ure of the solids was
then prepared by dry blending the ATH, 15 Paral oid(r), and Zinc Stearate
in a Tel edyne- Reaiftgrame Sprteme; GNACGHTR atiphatisarethangrasaylalgfomergomerdied f or
5 m nutes. Conpounding The prem xed |i %pi ds were added to the prem xed
solids i¥ the douid.2 siemspigmentdispersivay(ZinsrSailfideeh asehs SarheaBlpek 2'si x
mnutes. (ln a separ at@tcg%ocedure the 20 above steps were repeated using

t he carbon bl ack pignment dispersion.) Preparation of Ml d Charge

Mar bl ei zi ng ig{}@ﬁr%&ll ations were divided into two portions, one 2/3
white, 1/3 bldck an the other 2/3 black, 1/3 white. Each of these

it in. | i . ' ti t
50" rpm Thi 5. or eddtiB ezt BPAE 8 b BT IMARE RODAER, SR T o
i ndi vi dual fCGeEME anhZelges MQime smagll Pessplandmigingihsm (it anopsiietng by hand

76 gr amsypf @ 24 %, R m dBYEMH iRkl il 13t SRn@E ams Sartomer CN966J75 18
WO 03/ 011578 PCT/ US02/ 24047

Luperox® 575 and Vazo® 67 are then added and mixed for 10 minutes to mix
fully and ensure the Vazo® 67 is fully dissolved.

Dry Blending

A mixture of the solids was then prepared by dry blending the ATH,
15  Paraloid®, and Zinc Stearate in a Teledyne-Readco Double Sigma mixer. The

ingredients were blended for 5 minutes.
Compounding

The premixed liquids were added to the premixed solids in the double sigma
mixer. They were then compounded for six minutes. (In a separate procedure the
20 above steps were repeated using the carbon black pigment dispersion.)

Preparation of Mold Charge
Marbleizing

The formulations were divided into two portions, one 2/, white, '/; black and
the other /5 black, !/5 white. Each of these mixtures was compounded in the double
25  sigmamixer for 50 revolutions at 50 rpm. This created two marbleized formulations,
which were divided into individual fragment charges.

Coating Preparation
Mix the following by hand
76 grams of a 24% PMMA, 76% MMA solution

30 50 grams Sartomer CN966J75
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1.5 grans Luperox(r) 575 (t-Anyl peroxy-2-ethyl hexanoate) thermnal
initiator fromAtofina 0.4granms Vazo(r) 67,

2,2 -azobwe(mwitsys but yronitrile) thermal initiator from PaParsn2/51047 grans
white mca 2 grans gold mca Coating Conpound 2200 grams of each
mar bl ei zed fornul ati on fragnments were placed in the double sigma m xer.

The material was j %@hﬁo .thefoxg@a&hm&%&&é)%m%%mo@dded-

The charge fragneni§ becare coate the coating solution. MIlding 900
grans of thelPRA4adPR s from the previous step were poured into an 8"x8"
plaque nold (preheated to 122C) . The fraghents were evenly distributed in
the nold. The mo-dstiams azeséd, ?a%cﬁzms@leg@lbumﬁﬂlfeiﬂ}ewﬁ%@m 58 applied
for 8 15 m nptesntt 0 cure the part. Wth the application of pressure and
heat the surfaces of the fragnments in the heated nold fused together and
the formy ation cy stvhifH MRaa solid surface part. The nold was then
opened and the part renoved. The part as nolded has a very thin surface
llayer of mca whigh.hg JoiPhlies oriented parallel to the surface of the
part. Wien |lightly~sanded a surface 20 representative of the bulk of the

mat eri al was e resulting part had a conbi nati on of
predom nat el 96%%%%0%%% areas wth striations of the opposite color.

fornerly separ af o RNRato Pt SLl ek B TpRERRh Hlnan U BRIBERITE °C Vs
WHAT | S CLAI dieble sigma mixerpthemgteritbwasmiziedgt 25 mm Whde thy eatieg saltiotavi ng a

decoratipe pﬁag £dded, &Qrgé?fn%ﬂe‘ﬁ%%eﬁﬁrﬁ@ 864te0wah edottify §lutdord. | OWabl e

t hernosettable nolding 5 fo ation and orientable anisotropic

aest heti c- enppnfgsent particles, said particles having an aspect ratio of
at least 3, mxing the particles and said nolding fornulation to orient at
| east sone of the i cl %Hﬁ i f : ) i forgul ation
during m xi ng, fu%@%%fngro?glﬁﬁa g{gi p}il?etplrc%gﬁég %f) ‘5‘1’?‘%@%&5 1t _eanr esul ting
mi xture i nt opleteeyeldi(prehasied to, 1225€). flbe diagmentsyare pysmldisyibsteddathei ns of the

mxture 10 ipohiTeEnioM 64 661 2 128D p&i8 T 0200 PhrRSsutWhPigplisd a6H g

variations along their : L
m?nu es to cure the part. With the application of pressure and heat the surfaces of the

fragments in the heated mold fused together and the formulation cured to give a
solid surface part. The mold was then opened and the part removed.

The part as molded has a very thin surface layer of mica which is highly
oriented parallel to the surface of the part. When lightly sanded a surface
20  representative of the bulk of the material was revealed.

The resulting part had a combination of predominately white or black areas
with striations of the opposite color. There were clear, mica containing veins

separating the boundaries of the formerly separate charge fragments.
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interfaces by feeding the charge fragnents into a hot nold, and fusing

adj acent surfaces of the fragnents by applying heat and pressure. 2. The
process oWoaBaLrsrd wherei n the ani sotropi c aest heti c- enhamcamsa/24oparti cl es
are plate-like having three dinmensions, two of said dinmensions being | arger
15 than a third dinmension. 3. The process of claim1 wherein the

ani sotropi c aesthetic-enhancenent parfhgli€s are fiber-like, having three
di mensi ons, one of said dinensions being Targer than the other two

di mensions. 4. ThgpX g F;n11 wherein the ani sotropic

aest heti c- enhancenent 20 particles are ribbon-Iike, having three

di nensi ons, one of s %ﬁ“ﬁ

di mensi ons, the g%cogggﬁgﬁgﬁgﬁg géQﬁﬁH?; %gégﬁ%hﬁ &F&m?%ﬁg?o the third
di mensi on t hich @omsnmsgrmayngiamlmgwfmwe Qlenmh@ttpblé@@&émsf claim?2

where the plﬁhﬁumﬁ&%amﬁén@a{bfesaﬁgo%o Rl R6theisk- éﬂmelﬁaﬁ R paitiens, @GRnsi sting of
m ca, syntheti¢c _mca, glass, netal at];f%ﬁ al um na,

2 nmer
flake, cer arRagicleshaving anaspent sFQRL 2 BHEINS Lhg E‘?ﬁgd‘?sn dsmgﬁh‘%%
process of Cfoﬁhlﬁllhﬁory\iﬂﬁfrﬁant lilﬂeafst e bf the padicles aloag lﬁeeoﬁﬁd)\Qfohé rfmsldmg t he

ro cons ass carb a 0 fib
Ina-P conpt notpriRaton nimi g et hadlie SR Blfictes Pl pREHRE 1 P
particl es armixtek @b ebarge dingn@@tst el Hroing aoonBiphicitngl dn‘nghsa@fsthe mextate,
car bon, ¢er j: j Th
car bon 61 isciPBlEL O RGR AR ARSasIRGlong el e pr ocess
acryl i ¢ conpoissieesdrydeediag ﬁmob@igp ol gmessy infacd bef mpld, sddfising edipgsnh3/ 011578

PCT/ US02/ 2404 i#fac- OfTﬁ@fr%ﬁﬁﬁ% fhgh&t%n&\’ﬁ%sﬁire said nol ding formul ation
contains a thernosettable resi'n selected fromthe group consisting of

thermoset tabl e poj yesfgr oceepmalm fhbRnehe aﬁl@aﬂmywﬁeﬁe@mﬁﬁ&n@ﬁd am ne
resin and conbi nati ons tp'r 1

hereof. 10. The process aim.1l erein finely
divi ded fi | IRSFtiGlFs 3 Rlrtalkebivingthrogdugensian, Brot ﬂtarff dimepgions JEFT ¢ he
f or mul atjison thdn a iRl dreesss. of claim 10 wherein the finely divided filler
is selected fromthe group consisting of alumna trihydrate, calcium

carbonate, silica, alTHipioess &mmﬁm wHbkR Be aﬁﬂsb‘tﬁ’@ﬂiaaéﬁﬂ{mb%ﬂhﬁh@meﬂﬂ umi num
hydr oxi de, aI um.num
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4.  The process of claim 1 wherein the anisotropic aesthetic-enhancement
20  particles are ribbon-like, having three dimensions, one of said dimensions being
larger than the other two dimensions, the second dimension being large enough

relative to the third dimension that it is visibly distinguishable.

5.  The process of claim 2 where the plate-like particles are selected from
the group consisting of mica, synthetic mica, glass, metal flake, alumina, silica,
25  polymer flake, ceramic, synthetic colorant, and combinations thereof.

6.  The process of claim 3 where the fiber-like particles are selected from
the group consisting of glass, metal, carbon, ceramic, polymer, natural fibers and
combinations thereof.

7.  The process of claim 4 where the ribbon-like particles are selected from
30 the group consisting of glass, metal, carbon, ceramic, polymer ribbons and

combinations thereof.

8.  The process of claim 1 wherein said molding formulation contains a

thermosettable acrylic component and the anisotropic particles are mica.

20



carbonat e, cal ci um hydroxi de, cal cium oxide, apatite, glass bubbles, glass
m crospheres, glass fibers, glass beads, glass flakes, glass powder, glass
spheres, wbasiousrgar bonat e, bari um hydroxi de, bari um oxi deCThmsoz/euwsul f at e,
barium phosphate, bariumsilicate, magnesium sul fate, nagnesiumsilicate,

magnesi um 15 phosphat e, nmagnesi um hydr oxi de, magnesi um oxi de, kaolin,

montnori | lonite, 9.b?nﬁﬁg‘lr5@ezss BYEIRDY \wheten sl BRdIdiSY RsHMlatdh!chhtdinsGer ani ¢
m crospheres, ceram.¢ articles

: and ceram c, whi skers, po r talc,
titani um di oRPEROsCRble Biehigieddm Hhe srapR ePnsisiag of E%qraw,setgg ROYYRStCRat i ons
t hereof . 12.epbk®, eaRS aci8io-Glctiant, dhd\wheifing redie ahd e@hlyingliotsdiededfl | 1 er is
alumna 20 trihydrate. 13. The process of claim1l wherein one or nore

addi tional ol di nm., foHePtbadst ONdaiai € whkRneg énviytdivided gléd voiddd &pect

t her noset t abl ﬁ nol %ﬂg formul at i oal. h i4. Ul%e process of claim1 wherein the
charge fPagn@hp sy bref dnmiyet AVt the STBMIAoD o5 15, A decorative surfaci ng
mat erial conprised of _a nultiplicity of donai of. . r noset | di ng
formul ation, sai dldonEieiosssy #ﬁm&hﬁ) W&lé?efna %@W@%ﬂeé gﬁfrdéé FCtg‘gnai ns, at
| east s]?nre o;tlfromahéigmﬁabﬁmtmgrafalummgtr?fyﬂm,gdlciwm tarbbiesie, RHich dumana, aspect
the ~ad agertauhaI RS Sulite BopPidis M BerL okt e i, 3 Tve”
pattern wi t hal@@irsnasiilfete, whmiavighesphate, hlendonaisiticat) Baypr hiidratent er f aces. 16.

The mat glrd al b&Bﬂﬁéﬁéﬁ&éuﬂP&ﬁﬁie”cﬁ@iiu& ﬁﬁéa&é,%hl%ﬁmﬁ%ﬁos@hé&,%aiéi&ﬁ and are
sel ected fromthe group consistfng of mca, syntheti¢ mrca, glass, netal
flake, al unéankonats paleim kirgride, cpicie 9@@@4&&@3&%@@&&4@&1% i ons thereof .

21 :/\D PS/ 011&70}%@%&%%{% %gﬁ,?glaas%eaa}};gwdm]pm&ésg 1ﬁ95fpcﬁ;¢@},rglds§ smeét §1 N fsai d
particles are fiber-like and are se|lected fromfihe gr onsi sting o

gl ass, et al DAt gEhONaiS, barig. ngxyi?e arijy pxids, bw%%ﬁ}é?eaﬁa“%nbi nations

t hg[) eof i 18. phﬂgphamﬂaafihml slildn‘aten; ha?gmsilﬁn whiéiie)i maghasidmpsalidate; hegnesien I

ri bbon-1jke and are 5 sel egt . r O e.qr i St ss, netal,
Carbon.  1or ARl e Pah AT At d Mt dh Qe R kbt MIpBEss
material of Tdnginite]Byropheiidicnmicai gynshes siicatcorapliclimierospherns) eardmie is
conpr i sed ngﬁﬁaaseaﬂ@éaaﬁa%ﬁisggé,gmep&ﬁm%mm Askidd) Qiafith R ORI, P gMeNnt

is mca. 10 20, Thée materia i clai m 15 wherein sai d thernoset nol di ng
f or mul ati on wood flour, borax, and combinations thereof.

12. The process of claim 10 wherein the finely divided filler is alumina
20  trihydrate.

13. The process of claim 1 wherein one or more additional molding
formulations are blended with said flowable thermosettable molding formulation.

14. The process of claim 1 wherein the charge fragments are coated with a
colorant.

25 15. A decorative surfacing material comprised of a multiplicity of domains
of a thermoset molding formulation, said domains having an interface between
adjacent domains, at least some of said domains containing oriented particles having
an aspect ratio of at least three and oriented along lines formed by interfaces of the
adjacent domains, said surfacing material exhibiting a decorative pattern with

30 shading variations in the domains along the interfaces.

16. The material of claim 15 wherein said particles are plate-like and are
selected from the group consisting of mica, synthetic mica, glass, metal flake,
alumina, silica, polymer flake, ceramics, and combinations thereof.
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contains a thernoset resin selected fromthe group consisting of acrylic,
pol yester, epoxy, urethane, acryl o-urethane and nel am ne resins and

conbi nat i woswhsreof . 21. The material of claim15 wherei mca/tfSonedoy7 di vi ded
filler having an aspect ratio of less than three is present with said
thernoset nolding fornulation. 15 22. The material of claim21 wherein

SA 0 ey L ViARe Thb bfferla? of hPl S Unb A Pl B ReGRARIRE Wil U N

trihydrate, cal ci'um car arium sulfate, al um na
monohydr at e selgrtgdifionmibegamup,doasisting einglassmngtel atbon.getamis, palyges aptral

al um num phqaRRaiA coflbiiBtiBEIhsicbE.cat e, Bayer hydrate, borosilicates,
calciumsulfate, calciumsilicate, calcium phosphate, cal cium 20 car bonat e,

cal ci um hydroxi dg;g CcahgihRRXbHQain? PeWhbRin %@ﬁaﬁﬁ@l@?@ﬂe%boﬁllﬁé%nd are
m crospheres gl ass fibers, glass beads, glass fl akes, ﬁs powder, gl ass

spheres, 5 baelettif ERPHEE LRI 9BFISIRS phglrsgial CB@PPW@ dROLYBELTRRONS 't at e,
bari um phosphabgbiragdohsiiereof.i cate, magnesi um sul f at e, rragne5| um silicate,
magnesi um phosphate, nagnesi um hydroxi de, nmagnesi um oxi de, kaolin,

nmontnorillonite, 135 H@BLRdriagof aummﬁthteﬁ@saldnmﬁno@vm%Mg ﬁirlngﬁlﬁon
and ceram c

(i ncl udi ng sand m cr Qs ceram c rti.cles

whi skers, &B‘@%plﬁsﬁﬁ@?at PBASER ?%? f%%om%ﬂn&fﬂoﬁ?é‘@ﬁ%a@“&%ﬂpé%p 12R6BS £ 1 our
bor ax, and (nmbl nations thereof. 23. The material of claim 21 wherein the
finely divided filler is alumna trihydrate. 30 24. The material of claim
15 wher gpn one OFZOWDFIHaeﬁCBﬂérIaJl onNelkin b dihetpin §20d mehﬁbgeomlcn@g\foainulangnt he

sane, differen o orientab es are bIe ded. ~wi |d t her noset
nol di ng f or f9P rfsdln eggos ngq%ﬁegfe%aéo%*hecgr%ﬁl%%m ?%acrysl gu Str%rafl ns are
coat ed wit h epoxy airethaet acrgp-urethane and melamine resins and combinations thereof.

21. The material of claim 15 wherein a finely divided filler having an
aspect ratio of less than three is present with said thermoset molding formulation.

15 22. The material of claim 21 wherein said finely divided filler is selected
from the group consisting of alumina trihydrate, calcium carbonate, silica, alumina,
barium sulfate, alumina monohydrate, aluminum hydroxide, aluminum oxide,
aluminum sulfate, aluminum phosphate, aluminum silicate, Bayer hydrate,
borosilicates, calcium sulfate, calcium silicate, calcium phosphate, calcium

20  carbonate, calcium hydroxide, calcium oxide, apatite, glass bubbles, glass
microspheres, glass fibers, glass beads, glass flakes, glass powder, glass spheres,
barium carbonate, barium hydroxide, barium oxide, barium sulfate, barium
phosphate, barium silicate, magnesium sulfate, magnesium siliéate, magnesium
phosphate, magnesium hydroxide, magnesium oxide, kaolin, montmorillonite,

25  bentonite, pyrophyllite, mica, gypsum, silica (including sand), ceramic
microspheres, ceramic particles, and ceramic whiskers, powder talc, titanium
dioxide, diatomaceous earth, wood flour, borax, and combinations thereof.

23. The material of claim 21 wherein the finely divided filler is alumina
trihydrate.

30 24. The material of claim 15 wherein one or more additional molding
formulations containing the same, different or no orientable particles are blended

with said thermoset molding formulation.

25. The material of claim 15 wherein said domains are coated with a

colorant.

22



