WO 03/ 033170 PCT/ US02/ 32843 TI TLE CONTI NUOUS METHOD FOR FORMATI ON OF THREE
DI MENSI ONAL BURLS IN A FI LLED ACRYLI C SOLI D SURFACE MATERI AL s RELATED
APPLI| CATI N 03l0a31p0 esent application is a continuation-in- pamtusot/328¢3i al No.
09/ 682,758 filed Cctober 15, 2001. 10 BACKGROUND OF THE | NVENTI ON The
present invention is directed to a cqrpni_EFuous process for formng burls in
a solid surface material conprising a fiTled acrylic conposition

exhibiting a series of burls present on the surface of the material. 15 The

for Lrat ion ogzc]glwﬂ'iretum{s METHOP RORFPORMAF IOPFICﬂF FRIREE BWIEASIONRAL er i ?I 20
such as used for S rior art.

| verson, US Pat e%@&g%éﬁg'&%g@fﬁﬁgt@%b?%téhgéﬁw Wﬁ]@ protective
coatings in sinulation of wood graining. The nethod conprises preparing a
plurality of portions of thi XﬁELRﬁ)-iE% x' PEATRSNL able resins colored wth
metallic pignents in different Colors.” TheSe separate portions of vehicle
are conbi ned wi Thegprasentrappliedtiandigi acontinuationdn-pant of Sasiakie. cont ai ner 25
from whi chpbpg2m738 i (béto@@rpjléﬁ(ﬁ‘? a base surface, or by spreading the
several vehrcle’ portions onto a base. The applied coating mxture is
allowed to level or is leveled into a relatively uniformlayer. Wile

| i qui di@nd vi scous, the BASKGROUNS OFJTHE INVENTMON t 0 devel op a |ined
pattern therein in sinmulation of wood graining. The coating is pernmtted to
set up and harden 3o and may be forned on a non-adhering surface from
which it is striThpqaessntdnvertioh-is direaieditog contimuous ereaass foBfoPetiremt

3,904, 791 il sot toga & omss foSichaingtL
5557 eyl e R i g e
sandbl ast e@Xgbiingi dgeries st bbspresapben Hieswiagg oifbeireategaki ni ng, el ephant

hi de | eather may be obtained by variations of the basic nmethod. The resin
may be cast in ?‘h%bfs or bl Ofcchﬁer%fntsu stantial thickness érsamag\ém ch

ormation 0 surface appearances in a soli
material such as used for countertops and sinks is well known in the prior
art.
20 lverson, US Patent 3,816,155, discloses a method for producing

protective coatings in simulation of wood graining. The method comprises
preparing a plurality of portions of thixotropic viscous settable resins colored
with metallic pigments in different colors. These separate portions of vehicle
are combined with a minimum of admixing, either in a common container

25 from which the mixture is applied to a base surface, or by spreading the
several vehicle portions onto a base. The applied coating mixture is allowed
to level or is leveled into a relatively uniform layer. While liquid and viscous,
the leveled coating is furrowed to develop a lined pattern therein in
simulation of wood graining. The coating is permitted to set up and harden

30 and may be formed on a non-adhering surface from which it is stripped as a
self-sustaining film. |

Iverson, US Patent 3,904,791 also discloses a method for producing
protective coatings in simulation of wood graining, leather, and like effects
35 such as sandblasted graining, distressed wood graining, burled graining,
elephant hide leather may be obtained by variations of the basic method.
The resin may be cast in slabs or blocks of substantial thickness from which
veneer layers may be removed.



veneer |ayers may be renoved. i WO 03/033170 PCT/US02/ 32843 Murakam , et
al., US Patent 4,710,333 provide teachings for a continuous process in

f or mat i onwofo3@gaivheti c resin plates having an irregul ar fPiCoOWSpz518¢3 n of
different colors. 5 Stecker, US Patent 5, 055, 324 prepares synthetic
surfaces having a pattern sinulating stone, marble and ot her natural
substances by conbining a resin matrix with a veining pignment conposition
with a specifi dMyrak@aniyet dleddS Bateridn’ 10,838 PEpYide jrachings f%’ré‘ddi tion, a

bl oom ng aggfihuea & ih forhratioMofayathetictrasia plaesiHavingamitdguldress than
the resin steg afr(fﬁtt Ué Pat ent 6,011, 101, discloses a process for
maki ng a pREerLi GiHiereRbE¥PISI by partial intermingling of two or nore
partialsly inconpatible marble casting resins that are not intended to be

e

materials for dace appear xten ne interior
of such nepattaralsimulaiingsiameRmanbierME piogEaRiaRl Julistanceasdby cCOmbEING on i s

di rected tordyiAHtHRYWAHS mhﬂg%igﬁment asmtpegﬁiah'vﬂm A sPytific @PRAGT ance into
solid surface material conpriSin thq%__s eps, of: 25 %% forfmng . two separate
acrylic rdwavienibpaie msinpydans Wiadditien. blepming agentampRNent 1S, vi scosity
in a rangerhpRyedWitH 8 sefifid graityiless than the)resindgstenty in a range from 1.5
to 1.7 grans per milliliter 30 and iii) a surface tension in a range from
35 to 45 dyne per centinmeter and a second streamhaving i) a viscosity in
a range from 50Bamett3S0Rateah6j0ddi KX, dicleses a process for making a

marble casting material by partial intermingling of two or more partially
incompatible marble casting resins that are not intended to be normally used
15  in combination.

A need is present in solid surface materials for varying surface
appearances which extend into the interior of such materials.

20 SUMMARY OF THE INVENTION

The present invention is directed to a continuous method of
incorporating a burl appearance into solid surface material comprising the

steps of:
25
a) forming two separate acrylic resin suspension streams with
a first stream having
i)  aviscosity in a range from 500 to 3,000 centipoise,
i) adensityin a range from 1.5 to 1.7 grams per milliliter
30 and
iiiy a surface tension in a range from 35 to 45 dyne per
centimeter and
a second stream having
i) aviscosity in a range from 500 to 3,000 centipoise
35 and

ii) adensity in a range from 1.6 to 1.8 gram per milliliter
with the proviso that the second stream has a density of at
least 0.05 gram per milliliter more than the first stream and the second



i) a density in a range from1l.6 to 1.8 gramper mlliliter wth the
provi so that the second stream has a density of at |east 0.05 gram per
mllilitewomssirhan the first stream and the second 2 WOPQI/UB8318@3
PCT/ US02/ 32843 stream has a surface tension of at |east 0.5 dyne per

centi met erg QL eahek atélﬁfbce.ttgﬁsif)hro?:%%dsg@f% e Pér ESHtimdtepUFdated @@l ng one
of the streans into a mXing chanber c) continuously injecting one of
t he streartbeifiigtostiagm @nder streamwithin the m xi ng chanber wherein

partial .nixing takesypl gsftindbublyFeeditigidie ¢rfahé istebmsrthtoeal niikingans onto a
support e) curi nrg the two suspensi ons whereby a series of three-

di nensi ond"aRPSs are fornmed. 10 DETAI LED DESCRI PTION OF THE | NVENTI ON I n
the present inventiog), téntimousigunjeeting bae of theesireamsintbihe sthere formed in

o sol i d . ;00 s el \ . .
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will -have a burl apgeag Ao SlspEALiohsvihresy Bledemdrigyse. O ct i onary
of the English Langggge habr | gedpDﬂctionary)WOopyri ght 1967, a burl

nmeans 20 " m%ﬂﬁﬁ% é!ﬂé@r%;f%meﬁ’-on the trunk of a tree. In accordance with
this gefinition a series of burls are in a three dinensional configuration

arowtn  appear ance. - HEJGrD RERERIETRIN QRS i WVENTRM, 15 o e e
t wo- di nensional (ignoring edge portions), the surface will conprise a

series of burl gcr = Lons. -é—%l thhf o ki the burls
may be in any C(_ﬁf'l tﬁ?ﬁprg%&?éﬁ\%ﬁé{ﬁﬂbﬁlpo \rﬁ‘;eﬁ tgﬁga F%rlﬁg‘aﬁﬁ?yﬂit@%ﬁg@bgﬂ |1 not
resenbl e viocuselisl sljacrumatesial somprigingon culed Bineralfiled aaRYlGTeg®- bur s on a
tree W4dh different shadings of 30 color, the burls in the solid surface

material wll have different sh - . .
As employedr hereins, aa’%%srl" ?S]: anrE)?oyed in its normal meaning but is

applied to a material other than wood. Thus, the solid surface material will
have a burl appearance. As set forth in The Random House Dictionary of
the English Language (Unabridged Dictionary) Copyright 1967, a burl means

20 "a” dome-shaped growth on the trunk of a free. In accordance with this
definition a series of burls are in a three dimensional configuration in the
solid surface material and, ignoring coloration, have a tree-like growth .
appearance. However, since a surface of the material is two-dimensional .
(ignoring edge portions), the surface will comprise a series of burl cross-

25  sections.

However, it is understood that the burls may be in any color, or series
of colors, and in many instances will not resemble wood solely due to
coloration. In similar fashion as burls on a tree with different shadings of

30 color, the burls in the solid surface material will have different shades.of the
same color, or entirely different colorations. For purposes of illustration,
different shades of white can be employed which present a unique
appearance compared to coloration of a tree. Of course, a wood-like
product such as with different shades of brown can be formed in the solid

35  surface material to mimic or resemble a wood product.

As employed herein, a solid surface material is employed in its normal
meaning and represents a three dimensional material such as a material



same color, or entirely different colorations. For purposes of
illustration, different shades of white can be enpl oyed which present a
uni que awpeanice conpared to coloration of a tree. O ceaTAS)2/z38¢bod- | i ke
product such as with different shades of brown can be fornmed in the solid

35 surface, ?i]’?étgér‘hﬁh?éfﬁlmtﬂb%uﬂﬂmqulf%r thdﬁfé?ﬂcdlfr@&%ﬁs sﬁﬂ@%ﬁ@i oyed

herein, a'so IS e E meani ng and
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PCT/ US02/ 3@R843saarticul arly useful in the building trades for kitchen
countertops, sinks and wall coverings wherein both functionality and an
attractive appearance are necessary. 5 This invention is directed to a
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(c) at Ieast O@qu@mc@m@p@?ﬁ@h’é&f We*ﬁﬁ?gp%(ﬁy%%ﬁﬁﬂ%&ﬁcgﬂg% gmlnorrer
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Monofunctional monomer reactive material: a "monofunctional
20 monomer reactive material" refers to a compound having one unit of
unsaturation capable of taking part in a free radical initiated polymerization
reaction, thus becoming incorporated into a polymeric chain. Suitable
monofunctional monomer reactive materials can include, for example,
monomers having one acrylic group, monomers having one vinyl group,
25 monomers having one allyl group, substituted butadienes or combinations

thereof.

A preferred type of monofunctional monomer reactive material is an
ester of acrylic or methacrylic acid. The ester is generally derived from an
30  alcohol having 1-20 carbon atoms. The alcohols can be aliphatic,
cycloaliphatic or aromatic. The ester may also be substituted with groups
including, but not limited to, hydroxyl, halogen, and nitro. Representative
(meth)acrylate esters include methyl (meth)acrylate, ethyl (meth)acrylate,
butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, glycidyl (meth)acrylate,
35  cyclohexo(meth)acrylate, isobornyl(meth)acrylate, siloxane (meth)acrylates,



ester of acrylic or 'methacrylic acid. The ester is generally derived from
an 3o al cohol having 1-20'carbon atons. The al cohols can be aliphatic,

cycl oal i pWatoso3xro aromati c. The ester may al so be substit ®CEWSH/5I34Fr oups
including, but not limted to, hydroxyl, hal ogen, and nitro. Representative
(met h) acr ghattee tiké £ ASryliccinddeetneichylic Hoicchi atso/bateed.eMopt preferrdyiacryl at e,
butyl (nmeth)acrylate, 2-ethyl hexyl (nefh)acrylate, glycidyl (neth)acrylate,
35 cycl oh&@@ﬂﬁ'ﬂ%@%'ﬁt%@% QB‘P%YW%F? Mrﬁw;cryl ate, siloxane
(meth)acrylates, 4 WO 03/033170 PCT/ US02/ 32843 and the like. Acrylic and
met hacrylic acid can also be used. Mdst preferred i s nethyl nmethacrylate and
copol ymer s t heEb@imples afipioasfusictionalonanairies materials dnaludirg 08 ¥yl i ncl udi ng

one "vinyl 5 group"” include acrylonitr.ile, L itrile, and vinyl
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nmononer reactive material" refers to a nononeric conpound having nultiple
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pol ymeric chains. .By.the n r [ ' a
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chai ns ar grisgiuratiol Whidtecarpikefpancini feseatadical imtiatedgmiyrenizationer i al . As
such, polyfunctional nononmer reactive materials are often referred to as
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et hyl eni caéfwe%astg%%gﬁgdéag{r@%%ﬁh%gérsggﬁ&e&slggbﬁeggﬁégl%g be one that
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after polynerization, such as a.20 hydrgx carboxvl . i anate or epox
group. Theaddeetional sronqrger rraFive G}%‘W%n%g Fg@%ﬁ@ﬁ“%@zﬁ?é forms a Py
Crossl i nkGfloRGhEP radthvblinatBfakidhiokennefe el izabbossRiieid abents. preferr ed

class of cro nking agents is the (nmeth)acrylate esters of 25 polyols.
Some r@presentative exanpl es include ethylene glycol di(nmeth)acrylate,

I e L T LA
polymerizable material, such as a polymerizable ethylenically unsaturated
group. The reactive group can also be one that reacts with a side chain or
residue of the liquid polymerizable material after polymerization, such as a

20  hydroxyl, carboxyl, isocyanate or epoxy group. The reaction of the
multifunctional reactive material forms a crosslinked network with the liquid

polymerizable material.

A preferred class of crosslinking agents is the (meth)acrylate esters of
25 polyols. Some representative examples include ethylene glycol
di(meth)acrylate, neopentyl glycol di(meth)acrylate, hexanediol
di(meth)acrylate, trimethylolpropane tri(meth)acrylate, pentaerythritol
triimeth)acrylate, dipentaerythritol tetra(meth)acrylate, and the like. Other
suitable types of crosslinking agents include divinyl compounds, such as
30 divinyl ethers, allyl (meth)acrylate, urethane di- and poly-(meth)acrylates.

Oligomeric reactive material: an "oligomeric reactive material" refers
to an oligomeric, low molecular weight chain having one or more units of

reactivity, such as ethylenic unsaturation, that can take part in free radical



tri(nmeth)acrylate, dipentaerythritol tetra(nmeth)acrylate, and the |iKke.

QO her suitable types of crosslinking agents include divinyl conpounds,
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ol i gondr i onakiRELYR Werkast Artidle;dyring Pﬂ? Gt ryﬁzgﬁss 16“%’6‘@“}’%5%? Y& group can
al so functérgu gﬁaﬁr%s@hwg? ifke. Hea‘ﬁ‘uwf gRsuRRIUNEsd peRdarthetort he
ea e S ekl N

choi ce of 've gup t ifquid polynerizable fraction
wi | | depenid the nsaineheit efithe polynier. desi red properties of the final nol ded
article. For exanple, if adhesion to a 20 hydrophilic filler or substrate
I's desired, an acrylic material wth acid or hydroxyl groups can be used.

For 1 exibil ity éﬁﬁ&é}k%ﬁwhéﬂ@@b%érm leRBVe Har8Rals haangi beethaanper at ur e,
Tg, such as butyII acrylate, can be used. For thermal stability, it is

pr ef errsed mnﬂateaaxtwglgamlasC@I@aalﬁQédnﬁﬂpmmrQ‘ﬁ@imlﬁﬁg\mﬁﬁ Srret hacryl at es. For
enhanced hardness, it is preferred that high Tg 25 (meth)acrylate
functional oligomer be used. Non-crosslinked Polymer Fraction: The casting

conposi tions of|t V\illhEe RIpPesvidtell tivatrthe ehoivet dfasatiive matdriatienekigeast one
non- crossl i nked resi
the liquid polymenzable fraction will depend to some extent on the desired
properties of the final molded article. For example, if adhesion to a
20  hydrophilic filler or substrate is desired, an acrylic material with acid or
hydroxyl groups can be used. For flexibility, (meth)acrylates with lower glass

transition temperature, Tg, such as butyl acrylate, can be used. For thermal

stability, it is preferred that acrylates be used in combination with

methacrylates. For enhanced hardness, it is preferred that high Tg

25 (meth)acrylate functional oligomer be used.

Non-crosslinked Polymer Fraction: The casting compositions of
the present invention optionally include at least one non-crosslinked resin
polymer. Non-crosslinked resin polymers of the present invention can be

30 reactive, nonreactive or a combination thereof. A non-crosslinked resin
polymer is “reactive” when the polymer physically associates or chemically

reacts with any other component(s) in the casting composition.



pol ymer. Non-crosslinked resin polynmers of the present invention can be 30
reactive, nonreactive or a conbination thereof. A non-crosslinked resin
pol ynmer iwoO'ms@axre ve" when the pol ynmer physically associ aPe€3/us02/sisasn cal |y
reacts with any other conponent(s) in the casting conposition. 6 WO
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fraction can also contribute to the performnce aBd/or a,est heti cs of the
final l0cashagediomany e theymonemers of REgamsImbisted abpye P8 ligBidyner i zabl e

fraction | d Fraction: The casting conposition of the
present i n‘]\)’/ gfﬁehﬁgble?rﬂat?rﬂ%, ly includes at |east one filler. Suitable types

of fillers useful in the present nDIding conposition include, for exanple,
mneral fillers, decorative illers dllers. 25 The

d f
mneral filler |pePER@EYuspof er'é%‘f’FP lﬁ’“fgp? ymr?@ggpn ERfial . It will
be “nderStr‘Pl‘é@Iogts))ﬁbdiﬂBr ?éHhé S cSbESiEbA, dpér’ﬂéul@ﬂ?@\ﬂ@'n ddiliBletin can provi de

ot her attri but For exanp e, It~ can provi ot her” functi onal pr opert I es,
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h h | lid
Surf aces derain 6 aBkatifins i st haked ol fdnflos o el
repr esent agdst@rticle and can reduce the amount of Iqu|d polymerizable fraction

required.

20 - Solid Fraction: The casting composition of the present invention
optionally includes at least one filler. Suitable types of fillers useful in the
present molding composition include, for example, mineral fillers, decorative

fillers, and functional fillers.

25 The mineral filler increases the strength of the final cast material. It
will be understood, that in addition to strength, the mineral filler can provide
other attributes. For example, it can provide other functional properties,
such as flame retardance, or it may serve a decorative purpose and modify
the aesthetics. Any mineral filler known in the field of acrylic solid surfaces

30 can be used in the present casting composition. Some representative
mineral fillers include alumina, alumina trihydrate (ATH), alumina
monohydrate, Bayer hydrate, silica including sand or glass, glass spheres,
magnesium hydroxide, calcium sulfate, calcium carbonate, barium sulfate,
and ceramic particles. ATH, alumina monohydrate, magnesium hydroxide,

35 and calcium carbonate are known to have fire retardant properties when



mneral fillers include alumna, alumna trihydrate (ATH), alum na
nonohydr at e, Bayer hydrate, silica including sand or gl ass, glass spheres,
magnesi urwbydnaxir@de, cal ci um sul fate, cal ci um carbonat e, IpaTiusn/3ashs at e,
and ceram c particles. ATH, alum na nonohydrate, nagnesi um hydroxi de, 35
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The castin 110 [ c rs Such
[T ore, amapUBRieHayREPHBRY SRGreobafy B3R SR BRIIaEnlelir i co are
present pr PRVIAl Systeins aFot biter polyeaatiier siteny, ése mffrastive aftlieesiearor ati ve
fillers include Iar er partlcles of unfilled and filled crosslinked or 25

uncr os$f i nke@diiste vide He dasired ARPGAARAS-al s general |y have a particle

size of from about 325 to about 2 nesh (0.04-10.3 mmin greatest average

di rensi on) and can be, for exanple, pignmented PMVA particles filled with
The mineral filler, when present, is generally present in an amount of

from about 10 to about 75% by weight, based on the total weight of the
casting composition; preferably about 40 to about 70% by weight.
20
| The casting composition can obtionally include decorative fillers.
Such fillers, although they may have a minor effect on physical properties,
are present primarily for aesthetic reasons. Examples of suitable decorative
fillers include larger particles of unfilled and filled crosslinked or
25 uncrosslinked polymeric material. Such materials generally have a particle
. size of from about 325 to about 2 mesh (0.04-10.3 mm in greatest average
dimension) and can be, for example, pigmented PMMA particles filled with
~ ATH. Other types of decorative fillers include: pigments and dyes; reflective
~ flakes; micas; metal particles; rocks; colored glass; colored sand of various
30  sizes; wood products such as fibers, pellets and powders; and others. The
decorative filler can be present in an amount of from 0 to about 20% by
weight, based on the total weight of the casting composition; more typically,
about 1 to about 15% by weight.

35 The molding composition can optionally include functional fillers.

Such fillers impart additional special properties for specific applications.
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also a ensi t K VI ScOoSi t surface’ of the vari ous
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casti ng COI'T'pOSI tions

Pigments: Pigments such as iron oxides, zinc sulfide, zinc oxide, and
titanium dioxide are routinely utilized in solid surface applications to achieve
20 the desired color and aesthetics. These may be added in the form of liquid
dispersions or pastes or as neat, milled solids depending upon the needs of
the particular system.

In the present embodiment, pigments are added to also adjust the
25  density, viscosity and surface tension of the various casting compositions.

Additives: Other ingredients are included in the casting compositions
to enhance physical performance, improve processability, or adjust visual
aesthetics. Examples of such additives include the addition of adhesion

30  promoting agents to increase adhesion between the filler and the
polymerizing fraction. Impact modifiers, for example, elastomeric polymers
such as graft copolymers of methyl methacrylate, styrene, and butadiene,
copolymers of butyl acrylate and methyl acrylate or other well known impact
modifiers can be added to improve impact strength. Flame retardant

35  additives such as brominated organics can be incorporated. Other flame
retardants include carbon fiber and aramid fiber as disclosed in U.S. Patent
5,444,115.
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20 The measurement for viscosity is in accordance with test known to
those skilled in the art, such as the rotating spindle procedure, or by the
measurement of the flow of the fluid compared to a known standard, the flow
being inversely proportional to its viscosity. A preferred measurement
employs a Brookfield viscometer at 60 rpm using spindle 4, after the

25 viscometer had run 30 seconds.

The measurement for surface tension is in accordance with ASTM
procedure D-971. The static surface tensions were measured in the
examples employed using a du Nouy ring method well known to those

| 30 having ordinary skill in the art.

At least one, second, filled-acrylic casting composition, used as the
vein, has a viscosity in a range from 500 to 3,000 centipoise and a density in
a range from 1.6 to 1.8 gram per centimeter. These criteria can also be
35  applied to multiple vein casting compositions.

However, for a burl formation it is necessary for the vein casting
composition to have a density of at least 0.05 gram per millimeter more than

10
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casting composition stream is introduced and can constitute a major portion,
20 the matrix, of the final solid surface material. Other casting composition '
streams, as referenced above, are typically injected prior to transport of the
stream to a support for curing and solidification. Although a single injector
nozzle can be employed, the burl aesthetic pattern complexity can be
adjusted by use of more than one nozzle.
25
As previously set forth, a chemically-activated thermal cure of the
matrix and veins filled-acrylic casting compositions is preferred. Preferably
both casting compositions will cure at the same rate. However, identical
cure rates are not necessary. For convenience the first and second

30  suspensions should cure at a rate within one minute of one another.

It is understood in the present invention that although three
dimensional burls are present in interior portions of the solid surface
material, surface sanding of the material may be desirable to obtain an

35 optimum surface appearance dramatizing the series of burls. Also, pleasing
aesthetic appearance can be dramatized by a choice of colors which can be
the same or different for the two or more casting composition streams.
lllustratively, the colors may be the same, such as shades of white on white

11



streamto a support for curing and solidification. Although a single
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i I ded 0.
wei ght et h§iHE}RS igkq Hus WtHﬁ‘?l' ghﬁéj-lcpa%g@(s‘g?bﬁ’%]ﬁég&’iﬁhﬂgagn%ﬂﬁ&f}@x % hy
mralt hacr:]r %/I aégimm miggsaﬂzgs& tpartcl b§ wielgtitsargba 66 geot by weightslueneofal iy | tet ggr
osphat e. um,na Trihydr - i re a :
Par o by weiSgiRnt 1 eRRyOEERERT sLiF Pogsd HERGB AR By helhLTTRIS €%,
parts by weispensiordwasBiegsured iy haws glviscosily pf 1410 zps a density of 1.65
20 g/ml and a surface tension of 36.0 dyne/cm.

A vein suspension was prepared using 5.9 parts by weight of an
acrylic polymer solution comprised of 23 parts acrylic polymer resin of
molecular weight approximately 120,000 dissolved in methyl methacrylate

25  monomer mixed with 20.85 parts by weight methyl methacrylate monomer.
To this solution were added 0.35 parts by weight ethylene glycol
dimercaptoacetate, 0.29 parts calcium hydroxide dispersion made up of 41%
calcium hydroxide, 42% dioctyl terephthalate, and 17% KER 828 epoxy resin
liquid, 0.28 parts 2-hydroxy ethyl methacrylate acid phosphate and 0.14

30 parts polyoxyethylene alkyl ether phosphate. Titanium dioxide solid was
then slurried into this mixture at 15 parts by weight, along with alumina
trihydrate at 52 parts by weight, Magnapearl® 1000 accenting mica at 1.4
parts by weight, a 55 parts by weight slurry of ZnS pigment in epoxidized
soybean oil is added at 2.4 parts by weight and a 15 parts by weight slurry of

35 carbon black pigment in butyl methacrylate was added at 0.004 parts by
weight. This suspension was measured to have a viscosity of 860 cps, a
density of 1.71 g/ml and a surface tension of 36.8 dyne/cm.
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pi gnent in epoxidized soybean oil is added at 0.08 parts by weight. This
suspensi on was neasured to have a viscosity of 1410 cps, a density of 1.65
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M Xi ng chaMsig tmE?%WIgg uesm}erme tzfnewath%chambelywag@mmmatﬁlwtvm. d paste
(Luperco BMAuted> as supplied by Atofina) was injected to the matrix at 1.7
parts by weight and also a slurry of 9 parts sodium netabisulfite, 68
parts 5 dioctylterephthal ate, 22 parts deionized water and 1 %

pol yoxyet hyl ene Talekyhtrixesuspenpibosyasintrodased ijte @t éeindhjettos Acqrapiisedy

ot es. ot Ay CEBAE o bR Tkt MbyfORRBE 2 S RSARRERIRELEY 1P,
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wei ght. The mxing. resl encetlhre 1N er_was approxinately two
m nut es.  cross section of the mixing chamber, with each nozzle tip belng 0.6 cm from

20 the wall. Each nozzle had a circular outlet with a diameter of 0.6
centimeters. The total flow rate of the vein stream was 700 cubic
centimeters per minute. The two suspensions were partially mixed in the
mixing chamber after which they flowed through 2-3 meters of 2 cm tubing
followed by laydown onto a moving support having a width of 84 centimeters.

25

At the end of the tubing before laydown are inserted various
combinations of static mixing elements and a discharge nozzle, the
configuration of which strongly affects the resulting pattern. In a preferred
configuration, a conical slot nozzle was used in the end of the distribution

30  hose. The circular slot has a slot opening of about 8 mm and a diameter of
40 mm.

This laydown combination is traversed across the moving support at a
rate of approximately one sweep every four seconds. While sweeping
35 across the support, the laydown mechanism is oscillated in the machine
direction with an amplitude of about 15 cm and a frequency of about 4 cycles
per traverse, and is also oscillated in the vertical direction above the support
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15 The matri x suspension was introduced into a Vein Injector, conprised of
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the | ast zone the suspensions had fully cured and to provided a solid
surface sanple.
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Sandi ng of 0.152 cmfrom each side of the sanple revealed the pattern and
yi el ded a product of 1.02 cmthickness. Light sanding of the solid surface
sanpl e dewonswsared a series of aesthetically pleasing buPCI/USAEIRIET 0SS
sector of the sanple showed that the burls extended throughout interior
portions of the material. 14 WO 03/033170 PCT/ US02/ 32843 What is clainmed
is: 1. A coghhnidBiginigfigod of incorporating a burl appearance into solid
surface material conprising the steps of: 5 a) formng two separate acrylic
resin suspension streanms with a first streamhaving i) a viscosity in a
range from 500 tto AcOftthuneistrhetbod ©f indorperatiags burl Bppearapdgintbrsoli 1. 5 to

1.7 AREFRE | L4 f t ' f 35
to' 48" Gyne “HPCh shaelaEbamBlRnd Bl HebsdiSt f eam having 1) & viscosity in a
range ffom 500 to 3, GO foeningdvossepasate adbylid nesin siespeinsioni streamamith from

1.6 to 1-8a9ﬁ|%%tl?§ém'ﬂé\)'ﬁ%i ter wth the proviso that the second stream has
a density of at east (5 5 gramper mlliliter nore than the first stream

and the second stream Has & WsGasiHydn adapgedross 50 10 800 eeriipgiaee per

centimeter greater than jit he ddrsky it biraAge #ttn 3% ©) 1.2 YrbinBYRUShiMiltgedi ng
one of the streanms into a mxing ~chanber c) continuously injecting the
other stred™into the stream w thin the nixi ng chanber wherein parti al

m xi ng wakes place d) flii mgsurfaeeransionlih y rehyedropt 65a0E5alyne persupport 25
e) curing tcggtiﬁﬁerséﬁcfeny ons whereby a series of three- dinensional burls
are formed.” 2. e nmethod of Aaim1l wherein the filled acrylic casting

, ‘ a second stream having

i)  aviscosity in a range from 500 to 3,000 centipoise
and
15 ii) adensity in a range from 1.6 to 1.8 gram per milliliter
with the proviso that the second stream has a density of at
least 0.05 gram per milliliter more than the first stream and the second
stream has a surface tension of at least 0.5 dyne per centimeter greater than
the first stream and
20 b)  continuously feeding one of the streams into a mixing
chamber
c)  continuously injecting the other stream into the stream
within the mixing chamber wherein partial mixing takes place
d) flowing the partially mixed streams onto a support
25 e) curing the two suspensions whereby a series of three-
dimensional burls are formed.

2. The method of Claim 1 wherein the filled acrylic casting
compositions contain mineral fillers selected from the group consisting of
30 alumina, alumina trihydrate (ATH), alumina monohydrate, Bayer hydrate,
silica, sand, glass, glass spheres, magnesium hydroxide, calcium sulfate,
calcium carbonate, barium sulfate, ceramic particles, and combination
thereof.

35 3. The method of Claim 1 wherein said casting compositions

contain flame retardant mineral fillers such as alumina trihydrate, alumina
monohydrate, magnesium hydroxide, and calcium carbonate or other

15



conpositions contain mneral fillers selected fromthe group consisting of
30 alum na, alumna trihydrate (ATH), alum na nonohydrate, Bayer hydrate,
silica, swodz/ogilass, gl ass spheres, nagnesi um hydroxi de, eardaisomszsus f at e,
cal cium carbonate, bariumsulfate, ceramc particles, and conbi nation
thereof. 35 3. The nethod of Claim1l wherein said casting conpositions

contai n f| anklitivelsaialected Mone td gr‘biulolcfrblhgisﬁlalgfaaf@‘ﬁorﬂIn\émd\argtarnid%%'ﬁérﬁbto%5 3\:0 umi na
ot her

nonohydr at nagnesi hydr pxi de, . and | cr ym car bonat e “or

03/ 033170 3@?[@%857'%%?% ar@@%F‘PWE@“QBﬁ@%&%’ﬁ fromthe group consisting of
brom nated organics, carbon fiber, aramd fiber, and a conbination
thereof. 4. The th i rej Lg: fdille rylj.c casting 5
conposi tions are{'rgi f%%@[eﬁks@a ecé'aty)éﬁe‘t\ﬁfe'grsezﬂnég'goq”gp.a%éﬁﬁ'l%gh thod of Caim
4 wherein tRERASINNS aredifferent sikadeshef thetsaote ooloCl ai m 4 wherein the col or

is brown. 10 7. The nethod of Caiml wherein said filled acrylic casting

conpositions are of different colors. 16
P ‘ % c;lllhe method of élaim4wherein the color is white.

6. The method of Claim 4 wherein the color is brown.
10

7. The method of Claim 1 wherein said filled acrylic casting
compositions are of different colors.
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