WD 03/ 033171 PCT/ US02/ 32844 TI TLE FORVATI ON OF THREE DI MENSI ONAL BURLS I N
A FILLED 5 ACRYLIC SCLI D SURFACE MATERI AL BACKGROUND OF THE | NVENTI ON The
present iwoeawmsxmi is directed to formation of three-di mengcanso2/3B® burl s
in a solid surface material conprising a filled acrylic conposition
exhibiting a series of burls present on the surface of the material. The
formation of different surface appear apfgs in a solid surface materi al
such as used for countertops and sinks Il known in the prior 15 art.

| verson, US Patent 3,816,155, discloses a nethod for producing protective
coatings in sinmlEORMATION'OFTHRERDIMENEIONAL CSTR'A gﬂ_slz%lgreparl ng a
plurality _of portions of }\g:l%\?t ro§| c Vviscous settable resins col ored
with metaPlic pignents i nAGRYCRPURISHRFAGEMAIRRMMat e portions  of
vehicle are conbined with a mninumof adm xing, either in a comon

contai ner fromwhich the n I I . surface, or by
spreadi ng the several veh%ﬁm%mm applied coating

m xture is allowed to level or is leveled into a relatively uniformlayer.
25 Wiile liquid ang,vj : Y i i t 0. deyel op a
lined pattern t h,gfh eel %@%%Hggnr\{%ﬁg?rﬁ _gsn(ﬂh{&%%gcg%oé&%ﬂﬁﬁ ﬁg%r‘r?%\é@&‘ggﬂoﬂayi S

perm tt edOt o bulstin gsaidsurtacednatenial eeyptsinga fitted! acrybic compasitieni ng sur f ace

from whi ch idxhitsitieg biseRed obufis HRéderit bltALRURGCE] rson, US Patent
3,904, 791 al so discloses a net hogﬁ%oer pr oducﬁ%&égrfmeeﬁﬁt%%ﬁboati ngs in

simul ati on of wood graining, |leather, and |ike effects such as sandbl asted
grai ni ng, di stresskt fonpdtign af diffegentturiaed apgpearandes. inel shiienkfddede | eat her

may be obt ai iatij of th asic nethod. The resin may be cast
i nysl abs or rb}ﬁ%tggél %@hsﬁ%)gggfi{qraqoupﬁqrgqa%@gd s SfSrWﬁ‘T\K/HPWH G &M BHON ayer s
may be rdhoveut. -1 WD 03/033171 PCT/ US02/ 32844 Murakanmi, et al., US Patent

4,710, 333 provide teachings for a continuous process in fornmation of

synthetic resin plates havi ngt an i rre&ul ar flow pattern of different
col ors. Iverson, 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

20  colored with metallic pigments in different colors. These separate portions
of vehicle are combined with a minimum of admixing, either in a common
container 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.

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

30 Iverson, US Patent 3,904,791 also discloses a method for
producing protective coatings in simulation of wood graining, leather, and
like effects 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

35 from which veneer layers may be removed.



5 Stecker, US Patent 5,055, 324 prepares synthetic surfaces having a
pattern sinulating stone, marble and other natural substances by conbi ning
a resin mMaDreo33t h a vei ning pigment conposition with a PEpams0E/BB4gravity
heavi er than the resin system In addition, a bloom ng 10 agent conponent

is enployed with ayg | &t Hr Barnett,
US Pat ent 6 011,101, %g(:é?f:l %ﬁfﬁ%@i?i@@@#ﬁ@wﬂé%&m 1f(g)‘]ec@astl ng

material by FAWNEPUS REQGESSHY ton qfgynthetiggeginplatesaving am | nconpati bl e

mar bl e castl ngegelar fiswtgeterabédifferentrdoidrded to be normally wused in
conbinatign. A need is present in solid surface materials for varying
surface appearances which extend into the interior of such materials. 20
SUMVARY OF THE | N\BirTkedNUthBatenk S¢15, 824 prapaves sgnttietie suddceshavinghod of

'ncorporat'”gp%?te?H%lmuléﬁlﬁ’@gfd%%C%érBfe arRPbiior PHRIAC SRty COTPH ST g L 0e

st eps of n suspensions with a first
suspensi on h&ANMRYNINg aareiﬁl%ﬂ't%”% yithi@ %ﬁln@lgégmeahcmposwoe wWithoa cent i poi se,

ii) a densitygegifie graﬁﬁgﬁhéé\ﬂéﬂthaﬁ th@ rés.ﬁ é@aﬁ REaddtibh, A biddming0 and iii)
a surfacg tension in ra? r.om ]y er centineter and a
second s Qper?sge(‘S'rtncﬂg‘\PPHSn '?’eé“'?)%% Wi ?‘Pie%{ 93??8’53/1*?%%@66 he gesinpoo
centipoise Xystemd. ii) a density in a range from1.6 to 1.8 gram per
mlliliter wth the proviso that the second suspension has a density of at

| east 0.05 gramper mlliliter nore than the first suspension and the -2 WO

03/ 033171 PCT/ US02/ 32844 cond sion has a surface tension of at
| east 0.5 dyne pe arnett, Us Fatent 66%'01%{} d%closesaprocess or making a

marble casting material by partial intermingling of two or more partially
15 incompatible marble casting resins that are not intended to be normally
used 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 method of incorporating a burl
appearance into solid surface material comprising the steps of:
25
a) forming two separate acrylic resin suspensions with a first
suspension having
i) a viscosity in a range from 500 to 3,000 centipoise,
i) a density in a range from 1.5 to 1.7 grams per milliliter
30 and
iii) a surface tension in a range from 35 to 45 dyne per
centimeter and
a second suspension having
i) a viscosity in a range from 500 to 3,000 centipoise
35 and

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



centinmeter greater than the first suspension and 5 b) conbi ning and
partially m xing the two suspensions and c¢) curing the two suspensions
wher eby aweasioan7of three- dinmensional burls are fornmed. POTDESVABASED
DESCRI PTI ON OF THE INVENTION In the present invention, it is required that

a series of %cbﬁd@u@peﬁﬁbﬁ%s'd’s@f&@ ﬂeﬂsﬁjﬁréfaé%q’eéﬁw the peFPrising a

cured, mneral-filled acig&b %Sltlon ed herein, a "burl"
i s enpl oyed |Gentimetergregter anihey tsusp%n%%ppgd to a material other than
wood. Thus, the solid surface material w1l have a burl appearance. As Zet
forth in he Rand Ho DI ct - pf th ngl.ish Lan nabri dge
Di ctionar §) Copyridht %%%1@@7@ éﬁgﬁé%{'aﬁ%%@ﬁgi’ghﬁ Ugﬂ%’%éﬂ% 'é h on the
trunk of a tree. In accordance with this definition a series of burls are

0 a three dimensignal o fRgitheWiasaPehdohbineRL L SufbetryaBter el and.

i gnoring coloratio Wever, since a
surface of tf@“ﬁﬁﬁ'@ﬂ?hbud%arqfﬂﬂnéﬂmnm onal (ignoring edge porti ons) , the

surface will conprise a 25 series of burl cross-sections. However, it is
understocf t hat the butﬁ_gr! of colors, and in
many instances will no ation. In simlar

fashion as burls on a tree vmth dlfferent shadl ngs 300f col or, the burls

in the solid surf t shades. of the s

color, or entirel qﬁ?@éefs;eﬁ?lnvghgb%? nr?ghk%&l?) ol Qfburls 3rgst rat i on,
di fferent shé@réﬁe%fn isplic sgdaceh mateiial opetpriging & cpred enineeal-fillad qeeylic
appear ance ¢ Rftidro coloration of a tree. O course, a wood- |ike

pr oduct ch as Wltl'l di fferent shades of brown can be formed in the 35

solid surface nmaterial to mmc or resenble a wood product. As enpl oyed
herein, a solid swg‘mpldy@aefer@:h as'bﬁﬂ'pllsféfﬁﬂoyéd it s naﬁﬁaﬁhemﬂplﬂm and

SRR R T TN M N g
PCT/ US02/ 3284Mll haveulasbmhabpmdrianc@vAs|seg&>rVM1mr1éhmRbnubrrf Hoggéé onal ity and an
attractive pigtionary of the English Language (Unabridged Dictionary) Copyright
20 1967, a burl means "a” dome-shaped growth on the trunk of a tree. In
accordance with this definition a series of burls are in a three dimensional
configuration in the solid surface material and, ighoring coloration, have a o
tree-like growth appearance. However, since a surface of the material is
two-dimensional (ignoring edge portions), the surface will comprise a
25  series of burl cross-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

30  of 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

35  solid 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 particularly useful in the building trades for kitchen countertops,
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appearance are necessary. 5 This invention is directed to a thernoset
casting conposition which is conprised of two or nore individual casting
conposi tiwo3msdich are partially mxed prior to cure. | nPgaEnsSoaB2s844 he
casting conpositions described are conposed of a |iquid polynerizable

fraction, an gpks Qn@k/vaumhagwﬁéf@lﬁ Beth Yiwdtiohkgtdrnan afifhclveol id
fraction. Al so i ncl uded are 10 cure agents, pignents and additives. Liquid

pol yneri zabl € 99%?n%arerﬂ‘éc‘?s13@@f d polynerizable fractionis a |iquid
starting material. By "liquid" is nmeant that the material is fluid at room

t t The | ' | 5

of The f ol ou ng: [ iiyeftohIF uaBRMa R Bh Boorierinl Collitostif figh” ™ ©
mat eri al ; (b)lS@Dmlﬁ&ﬂd aftwosInenenodivishal castingreompesitons whinhtaei al , and
(c) at |eas'[pé?ﬂ§ll)ph1'|>9é?:ﬂﬁﬁd)r0tor&@§t'l @eﬁ@‘a?rth@'casM’de‘QéMP%l'tlBH@l ronomer

reactive material;” A "nonofuncti ona noner ve material" refers
to a corrpounodeﬁa aeommasedof afiiud pplmesizablefisattionoAnapticRgl part in a.

free radical nghdrosligded nﬂ@dtioﬂnana%e@dhuqmctbhuw@@ﬁwmm racor por at ed
into a pagyrrerl ¢ chain ﬁOf uncti onal nononer reactive materials
e tﬁjlp

can i ncl EF as%y WA ng one acrylic group, nonomers -
havi ng one vi nyl group, 25 nnnoners havi ng one al lyl group, substituted

but adi enes or conﬂudjlait:llmenetltwletﬁffactlén:0W@ab&iquﬁﬂpélyﬁ\%r@ébl@ﬁﬂﬁtl@ﬂ% gonal
nononer reactjve material is an ter of acrylic or methacrylic acid. The

ester is gendidid §taging V\?&e%'oﬁhﬂqu@o'saﬂn@éﬁb ghile wgtarighds Bidbn at oms
The al cohol s r‘é@ﬂﬂ% r'aﬁ.n@t e I%ﬁn@@ghﬁ?%b matet a?ﬂ?a%@cl&@%n%%

al so be substltute th groups ut no hydroxyl
hal ogen, 1and motenmfthBe‘pH@amgt 48) ablea(;#m’nehmbwraﬁlenalsmehememcéatdWemst hyl

(meth)acryl ate,, e acr nmet h)acryl ate,, 2-ethyl hexyl
(meth)acryl atrgéteé'lal;ébb%{m é@@b—’%'@ %Q”émréééﬁ&‘!?r@?‘ﬁ’ﬂ% @Fﬂa(?)a

i sobor nyl (mretdy) /033171 PCT/ US02/ 32844
(meth)acryl atég;@%#ﬁ(ﬂgﬂiﬁ%@gﬁwél c and nethacrylic acid can al so be

used. Most preferred is nethyl net hacryl ate and copol yners thereof. 5
Exanpl es of monof LMEJ:rt1'o unc:llormr|]1(1)(5]ﬁeormgi rt'e%rcltlvé métgﬁélu% nnc"onof(lamctlonal

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



"vinyl group” include acrylonitrile, methacrylonitrile, and vinyl acetate.
Pol yfuncti onal nononer reactive material: A "polyfunctional nononer
reacti ve watoaosall refers to a nmononeric conmpound havi ng PCA/Us02/838pd e units
of unsaturation which can take part in free radical initiated

pol yneri zat i dmetblesrylaies, and thke like oATrylic andangibrardia acitt can alsodre nor e

pol ynmeri c chains,. t r i tructur such a reaction
is referred fﬂ ogézis “%?td?gf‘%}ﬂ%ﬁﬁgmg{whﬁﬁhéﬁ%% agﬁ qsﬂ?ro%‘aq%ﬁo' chains are
j oi ned by the pol yfunctional nononer reactive material. As such, 15

pol yfunctional nonomer reactive materials are often referred to as
crossl i nkPng agent=xamples of manafdneliopabmeapnss roaeriglsdnclugipg@ aneeri zes with

the liquid p | Z,8 -1 [ I ylenically
unsat ur at ed g@,@@&é E:Hl(ﬁuedigra%a l@&tg'e’zﬁé{}Bg‘?Xﬁ’@ﬂ%g@Q \é@g at%ﬁg%w'r eacts with
a side chain or residue of the liquid polynerizable material after

pol yneri zation, s ) ydroxyl , carboxyl, .isocyanate Qr epoxy group.
The reaction of tﬁ%ﬂwﬁﬁpﬁ?ﬁgﬁﬁ?WﬁﬁﬁT“¥¥%¥%Pégeﬁﬂié*%%ﬁWPBPW%“ﬁ crosslinked
network with thﬁ’orhbﬂ%é&’:tiv@‘?r?é(t@ﬁﬁ"‘@Qrftd@h%dcﬁheri@é h Bpﬁé ﬁé@iﬂg class of
crosslinking agents 1s the (nmeth)acrylate esters o? Bo yol's. Sone

r epr esentl8t i vaukiplenitssofi undaturatien whicneamytakegart th free radical iyitiated,
neopentyl gl ycol di. thyacryl ate, hexanedi.ol di t cryl ate,

r et hyl of prbBARET oy ety s BOCaBReH BromRI B Imbaworar idien) acr yi at e,
di pent aer yt higdigthefithainge By e Ataletor tA8 feduiing bifGetufd,ieih aélbagh e types
of crosslinking agents include divinyl conpounds, such as divinyl ethers,
al |yl (neth) aersfered o @secrssinking” mrwhipb tyo Orendreaaiymatie shaios iagener i ¢

reactive material: " Qb ricr ive material: 35 refers to an

ol i goneri c, ﬁ‘é‘bﬁﬁ&@@ﬁ|p§’ﬂyf§ﬁ&§%a?m9§\%ﬁ%‘?{a{'§?ﬁ‘a’ eorﬁ'g?%la_l'ncg%su% WO 03/033171
PCT/ US0248284blyfunttichad mdrimtdr rebttive fiatdrias afs ité e rdferreaglagr ati on, that
can take part in free radical initiated polynerization reactions, thus

becom ng i nc&FPRAIIRKIEE 3988 a pol yneric material. Oigoneric reactive
materials can include oligoners 5 of any of the (a) and/or (b) nononers
descri bed above; urethane (neth)acrylates fornmed by (neth)acrylic
functional i zati on Tdfe nemetivegeoup can be one that copolymerizes with the liquid

polymerizable material, such as a polymerizable ethylenically unsaturated

20 group. The re'act'i\"/é Qrbup can also be' one that reacts with a side chain or * -
residue of the liquid polymerizable material after polymerization, such as a
hydroxyl, carboxyl, isocyanate or epoxy group. The reaction of the
multifunctional reactive material forms a crosslinked network with the liquid
polymerizable material.

25

A preferred class of crosslinking agents is the (meth)acrylate esters

of polyols. Some representative examples include ethylene glycol
di(meth)acrylate, neopentyl glycol di(meth)acrylate, hexanediol
di(meth)acrylate, trimethylolpropane triimeth)acrylate, pentaerythritol

30 triimeth)acrylate, dipentaerythritol tetra(meth)acrylate, and the like. Other
suitable types of crosslinking agents include divinyl compounds, such as

divinyl ethers, allyl (meth)acrylate, urethane di- and poly-(meth)acrylates.

Oligomeric reactive material: An "oligomeric reactive material"

35 refers to an oligomeric, low molecular weight chain having one or more

-5-



oligonmers or by in situ reaction of oligoneric isocyanates with
(meth)acrylic residues; (neth)acrylate functionalized unsaturated pol yester
ol i goner swerd/08H3i ns; epoxy (neth)acryl ates, such as the wmom@SOas$440

di (met h)acryl ates of bi sphenol A epoxy resins; and conbi nations thereof.
Preferably, tUnitsgifirgastiviycsuenas ethylenic ansaturation, tloatrqeor take grartrindreche

I i zed =1 i . t.article duri.ng.the curin I ocess.
A tarnat fve nedeel RS polmdiRalin FR5INs, ilsoeeAd ibpRisefudt Ve
groups can bea pelgrenic rhatepial.iQligonseritigactiva hintefialt kRanniAtiMEB oligdfeld 1S

understoog that oligoneric reactive materials_ having nore than one
reactive ro&% gy Pfahe X AYer i menemerssdesekibag abguat drethanay | | be

ol yrer 1 2ani ATk IbReg by (RITIER KRz dyhary e 11 9 ¢
properties ofolighmefrs nabyiimkiie deautionadfeligbmerieisomapatds willhesi on to a

o1 " hydr oxyl (G1RS RS eRRUES L BT b ) Zop Rl alaA Bahuestar t

| ower Tg, S‘&igoﬁl%@%d'reﬁﬁé,’/éﬁiﬁ &ﬁ%ﬁ)é?ﬁylgf%%dsuaﬁ’ésttﬁ@ Or_nsg]babi lity, it

is 25 preferred that acrylates I n’ combl nat ron W acryl ates.
For enhdfcedlifmathjansyatast ofi bispherfob A epbxytresins| ghd Tombirdtionsdhgteat.e

f ti I ' d. Non-cr. | i nked Pol Fraction: Th ti
conpos: 1§ ons TOPRTREY. e SBReEREl on TAET0 5 MEPPEISBIa east one.
non- cr oss| | niefhesial ARRIYBIng BThé LaseAiBletliiiishB Ry TRbSR the

8 .
present invention can be reactive, nonreactive or conbi nat'i on thereof. A
non- cr ossl i nifdigrnatiierreagtive geaupscar kawinyl @llywaod thé ke dReaativephysi cal | y

associ ates or ) Yo r s W th any ot her mponent (s) in the casting
conposi ti on. g_f@ﬂ%?%gkéﬁw%ﬁ%grdgdg?gﬁgghatph%ﬁﬁgmlym n-crosslinked" as
used herébn refers to polyners that are |inear, branched, blocked or

conbi nations thereof, that, as a starting material prior to introduction
to the nol di ng cohp8dindessiopd iataigpmeris rapetivsumaterialehawing aavedhan he

hains. Th - | ' I ' | ubl e i
The 1iquid polonerr e p Rkt RindiBh o hbaA SGRiY: Cpe’ ' 01 1"

non-crosslinked polyner is soluble in the Iiquid

It will be appreciated that the choice of reactive materials making up
20 - the liquid polymerizable fraction will depend to some extent on the desired :
properties of the final molded article. For example, if adhesion to a
hydrophilic filler or substrate is desired, an acrylic material with acid or
hydroxyl groups can be used. For flexibility, (meth)acrylates with lower
Tg, such as butyl acrylate, can be used. For thermal stability, it is
25  preferred that acrylates be used in combination with methacrylates. For
enhanced hardness, it is preferred that high Tg (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
30 polymer. Non-crosslinked resin polymers of the present invention can be
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 yneri zabl e material. The conbination of the sol uble non-crosslinked

pol ymer dissolved in the liquid polynerizable material is generally
referred WO 0BO3x%1 a "sirup”. Suitable polyners include, areThiso2/sasts|imted
to, honopolyners and copol yners made from any of the nonomers or

ol igomers |isted abb&éeras ‘ndngerogskniegiasiused heraint reféralto pohemersithalr y use of

t he non-cross)i f i S 15, r heo nodi fier for the
casting conpo 'Jlem?'(;%%r ’%@ﬁ?ﬁ%ﬁl%&&fﬁ%@@%ﬁﬁ?@ m?re?#hﬁ%ﬁi ﬂ%uiadst?ﬁpgmari zabl e
fraction. In matrtal prior tdidtrod0ctisrogsthienkelinPEompbsitibh dalb@hafan al so
contribute to the qerformance and/ or aesthetics of the final cast article

and can reducwitheid linkages betwagryiechains, e nemreossiinked pelymesganr ed. . . 20

Solid Fracti og ' Telelcits 1NN - Of. ' ti P

optionally i n%!}ht?yeb% gac?él}’lgaqgt'ﬁone ?i'%‘ F@?“%ﬂ%ﬁﬁﬁ%@g&eéﬁ%& illf)lgrs usef ul
in the presepefermddithay tihonposréssinked pblyditer i§ solubkaimthe. liguiicheral fillers,
decorative fillers,, gl?ld fu c,t'lo al fillers. 25 The mneral filler increases

the strength RAVIREZabIgnatega & epiniination ofithe sopble, Rgarcsessiaked hat in
addition to i ] i fer=T(N " (A es. For
exanple, it g%ﬂﬁrgr%w{sggﬂgg hrrhe;ﬂ?‘% ﬁﬁ%‘?idc(# Ia © prcl)%@lriét}%g%ﬁsg&@%ba@ r{efég%ﬁﬂ

ret ar dand®, dp asa fisigupseSuitabledpalpmars inelynle; pos buBiotdimitedbth,fy t he

aest heti cs. A@énm(geral filler Elnovvn in tﬂe field of acrglic solid
surfaces can AREYMERS ?Hg BPe: OMRs fade 8’_’”0%’%6%? iBRANOREFROT

represent atlvagwé%tefd abdeSad Glid PRhRh&rdie ndtefaina trihydrate (ATH),

al um na nonohydrate, Bayer hydrate, silica including sand or glass, glass
spheres, magnesi um hydroxi de, cal cium sul fate, cal cium carbonate, 35 barium

sul fate, and ceramn rticles. ;ATH al um nohydrate,. -7 WD 03/033171
PCT/ US02/ 32844 rm“gﬁeegﬁmrﬁvﬁ 8f<ﬁlfef‘°r5%°3c§ﬁﬁ?‘&‘%gﬂ?'¥§}e&g%'8n &% 85 Rnown to
have firdg5 r ahabbgPtmedideefdries cabey ssrhgosifion ardlcHEAY AFRMFINIBIESH | OnS.

ATH is a preferred fire retardant filler. Conbinations of mneral fillers
can al so be shadighid polymerigablgfragtionedn rgddiienetha Inpnraresslinket polymaerf or m of

smal | par ti Clfsution i bigd cBNELIES el fétcinint drt/dSediRliE §lnd oM about

5-200 m crons.
final cast article and can reduce the amount of liquid 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

30  and modify the aesthetics. Any mineral filler known in the field of acrylic

solid surfaces 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,

35  barium sulfate, and ceramic particles. ATH, alumina monohydrate,
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The nature of the mneral filler particles, in particular, the refractive

I ndex, has a pronounced effect on the aesthetics of the final nolded 10
article. wohan/ostieirefractive index of the filler is closelPgTrsorbasds t o t hat
of the liquid polynerizable material after polynerization, the resulting
nmol ded arti cinaghasiue hydroxidecand calspuncaneenat@are keowsfto have fiee i ndex

deviates from.that,of the pol yvier trix, after pol ri zat.Lon, the
feeuting | aPaht SoneMeshelEhad™ Sk Sivsie BRPIERPRE TR S AH |
very close 15preferidtpfiredfetanabiit RrhyGormbiatond of @irdtMiers aaf afsosssient |y ATH
is a preferred filler for PMVA systens. For other polyner/filler systens,

the refr&ctivaed. nbine B¥nerahfiliay ingpoerally preseitdy thrfarmedfsaall partiglesear ance.
Th ' [ , X o | | ' . t 20 of
rom about 10V EhiaybRith BRTRRISIzo P rREBRCR!drhoh 88501 5 POQARIGRIRT  ,2° ©

casting conposition; preferably about 40 to about 70% by wei ght. The
casting conpositiop ca i g"r}gl ly in¢clude decorative fillers.

Such
fillers, although T%pgﬁﬁg%ﬁ minefakidler perticdes. dn Pﬁﬁi%‘iﬂfaﬁhedﬁﬂ'ﬁéﬁ#ées, 25

are present HARTH &F’% ] ' |l e
decorative fﬁrpggsﬁésyn%%gdqe a%g%trﬁe%gé'ﬁﬁ?ggﬁg@ %ﬁ?fﬁe@%ﬁ?lél | ed

crossl i ndéd aarticlendiVbes ithe kefthgbive ymaeX of thetfifler &l closelyg matehed teathat gEneral | y
have a partigle size of from about. 325 to about sh (0.04-10 in
o eat ast - avePadatisl PRNEeGRSO TRAEsA! Bl R TEREREE o reRHG @A
particles 30 dnibleqths/d HrandilEentApiarh RS SAS thé RGPARNE 1fddy {ié\ﬁét%s' ncl ude:

pi gnments and dyes; reflective flakes; mcas; netal particles; rocks;

col ored gl assfforodhal efdhe patyinef matiix after psilyresrizatiood the cesudting such as

fibers, pell d powders: and aph | ye, il b
prosent | s BLARCEE MPEHoRAl TS ek aySaaTuATH AR de6e tot a

wei ght - off 5t hetoGRat dffibly etRyTREhddroRte MA»Tfahwéqmen@pAtm i$ 4 0 about 15%
by weight. -8 WD 03/033171 PCT/USD2/ 32844 he nol di ng conposition can
optional |y i refedeed fillesfoonbMA systems. Sucother polymeriiileasystemai theonal

T ers el dat e BEi BRI Af aBRRio Bl mERpERpBapiEl, O S ocnr e,

and others known in the art. The functional fillers, when used, are present
I n an anount suffi_fi ent to be effective, but generally no greater than
about 25% by wei ghthe BUR&Ia! Ylere waep prasenieisgipnerally preséntin an amount

20 of from about 10 to about 75% by weight, based cn the total weight of the
casting composition; preferably about 40 to about 70% by weight.

The casting composition can optionally include decorative fillers.

Such fillers, although they may have a minor effect on physical properties,

25  are present primarily for aesthetic reasons. Examples of suitable
decorative fillers include larger particles of unfilled and filled crosslinked or
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

30 filled with ATH. Other types of decorative fillers include: pigments and
dyes; reflective flakes; micas; metal particles; rocks; colored glass; colored
sand of various 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

35 composition; more typically, about 1 to about 15% by weight.
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of the nolding conposition. 10 The total amount of fillers present in a

nol ding conposition is generally fromabout 1-80% by wei ght, and

pr ef er ablwofososalabout 40-70% by wei ght, based upon the t@®calusomsght of the
conposition. Cure Agents: Cure agents, when activated, generate free

radi cal s 15 whi chTbaémolding: Gamprositien aas ppéengly inelede functiomat Blkersi ons.

Eith heaj gkl y=act | . initiati ourely. .
Cerper atur o arr G Sena R qicr PRl Blcsftis R She P HbBlchtone: o o
fraction nay B=amptgs ohithtfanetional Bidrs include Sricemtardantsyahtiviciensl i n t he

art. In this enbodi nent, general a chem cal |l y-activated thermal

i nitiatiorP cufgents, rel%ﬁ%@l%l"ﬁ?eﬂ?‘! éﬁh@ﬁ%h@%wnm theeaits Tagdunelional Gllersxi des,
zinc sul fide, &l i it j L OR6| tnelysutilized in
solid surfacewgggﬁsggi ?%npsret%gﬁt @ciﬁrl\?g% éelﬁgg%ﬁ fe%{i@%%ﬁg{r:waéhgﬁ gest heti cs.
These may be geniwdlly notgreatzs thar abait 25% biydveigh dasedos the tplasweyhtr as
neat, mlled ﬁﬁ | ds I(ﬁi]e endi B{g ..ulyi)on the needs of the particular system In
the present efbBgiMRHNY GgRESHANar e added to al so adjust the density,
viscosity and surface tension of the various casting conpositions. 30
Addi tives: O her ingredients are included in the casting conpositions to
enhance pHysical péhe totabameunt offillevepraseatsabidlding, composditiniist vi sual
aest heti cs. I f suc ptives.include the additiqgn hesi on
pronot i ng aggﬁéir&?@?frﬁm %%%LB @gﬁég%wepgh@ryqp{qﬁ ra'b& rem ajf}ﬂjltgb-ﬁ%

pol yneri zi ng by aeighbadeiasdn tediotd] f¥dight! s¥thexamoBitiopl ast omeric  pol ymer s
such as graft copol yners of nethyl nethacrylate, styrene, and butadi ene,
copolynmers of butyl acrylate and nethyl acrylate or other well known

i npact nodifiers can be added to inprove inpact strength. Flame -9 WO
03/ 033171 PCT/ US02¢8eesAgentsatGlirgAaenis yyhan aelivaied generte fiestiagicals gani cs

can be i mgor pghizghalen irﬁm@rthéld@gﬁedgb@rnelnﬁr&taﬁohnééétﬁﬁs@qzimafiber and
aram d fiber as di s[fplﬁose S..Patent 5,444,115. 5 Furthernore, it is

d U.S. F ,
perni ssi bl e tY§MHCA Bcivates dheTng ini {0 PHredn demperature-driven

thermal initiation to cure the acrylic polymerizable fraction may be

employed herein. Both cure systems are well known in the art. In this

embodiment, generally, a chemically-activated thermal initiation cure is. -
20 employed.

Pigments: Pigments such as iron oxides, zinc sulfide, zinc oxide,
and titanium dioxide are routinely utilized in solid surface applications to
achieve the desired color and aesthetics. These may be added in the

25  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
density, viscosity and surface tension of the various casting compositions.
30
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 promoting agents to increase adhesion between the filler and
35  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
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of this invention, controlled amounts of additives such as parting agents,
fluidizing agents, viscosity control agents antioxidants, and the |ike as
are knowwotos/ostiose of ordinary skill in the art in anmountP€Tiusar/3ze4 not
detract 10 from physical performance, flanme retardant attributes, or

aes]E hetics of rétb@janpéedmvé§ sQéh BBiFoniRed beghméé cam be ubéer@FaQth hat use of
surfactants, a

ILlsS not btalnthe
t hree di mensi @ s rf%rpq; fe QE‘?{%@B‘C&”J%%%BQE'%E% r@g;.gﬁﬁ ?r?ﬁe 86’933‘15
Critical to timeUfSReentom4ds, tibe burl aesthetic is the use of at least two
separate, Efi Il'ed acrylic casting conpositions. The character of the
acrylic polynmer matrix in the two susgensmn streans may be the sane or
di fferent providedFurieewnareokiis permasaidle ip laﬁlddgunﬂa@eastmgswnpwtmms enent s

are pr esent &F thid iplehtion, 2BnaeNyd bﬁm‘iﬁﬁé bf‘&ddﬁﬁ’\?&o paH p(%é‘ s, he

matri x, ha Vi SCOSI ran rom 500 cen
densi ty | n a ﬁlt' 3&%{5@ @gerlts;\;wggbsitwm@?rghgg%@t,s a4 'PP‘idIaﬂtseranQﬁBeéikg @lsfai@e
tension in a Kreovge to fHdsmo’)‘E)rélmaﬂ;ledN’ nﬁtl'ié%rt freainbmtscthat db orBagHEEeNent for

th t t e . ed the art,
such a5 1L PR REEEPRRphapes. dine TR atfiButctoatasdheti® offene 1 ow
of the fluid prodpatsef thls invémicom 6 trarstl bechdtéa that luse disurfgctantsalle) v
I t
B ookt i el d-vi M DrPeEfiRs i nothatessay BoERHEITRE iR bte: o nac
run 30 second@eStB@“CFIbé'tﬁ@a%@ﬁﬁmedﬁrn%ﬁdﬂdace tension is in accordance
with ASTM procedure D-971. The static surface tensions were neasured in

d thod well known to those
vt B ey UM A ireoBod bURsESbRIE i Banas ot siseet ncroi
casting conpoiwd saparaiss illedachyie ca‘sﬁﬁglcom@»@SMOstSQ’ﬁéldh\éraéteﬁ%fr tagge from 500
to 3,000 cent In_a range from1l . m per
centimeter. cﬁglécsﬁ)lg{:}%r ?%&E’gﬁn ﬁ%‘é!"%ﬁ“spa?&ﬁ rb%”‘?%“ﬁﬁ“% %F b‘%%ﬁ(’:’rﬂe&ist i ng
conposi ti ons. diffe@EnOroaded Bier liseesSityUSe asiBLawd! sufioe tertsiort mquirementts
formation it A% MEEEHSH Yirdt Filed BRI cAsHAS thAfosition, used as the matrix,.
20  has a viscosity in a range from 500 to 3,000 centipoise, a density in a
range of 1.5 to 1.7 grams per milliliter and a surface tension in a range
from 35 to 45 dyne per centimeter.

The measurement for viscosity is in accordance with test known to
25 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
viscometer had run 30 seconds.

30
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
having ordinary skill in the art.
35

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
applied to multiple vein casting compositions.
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conposition to have a density of at least 0.05 gramper mllinmeter nore 5
than the matri x casting conposition. Also, all vein casting conpositions
have a suwbDasm®3ilensi on of at |east 0.5 dyne per centi net ePCgrEsar/aas4d han t he
first. Conbining of the matrix and vein casting conpositions can be by 10
sinple hand m xing, e.g. use of a paddle, or nechanical mxing with a

requi renent that op artial mxin f the conpositiqnps takes place. A
non- honbgenous ni xFil?}(/Vf?R’FE’ for ?tquéqlprrﬂaﬁ%ﬁ |tW??%'pS@lW]Lqr§Beé@frb@St g take

pl ace duri ngcompositjonrnd havkiadldnsitgtof @b ledfst OG5 gramn pas prllisietersmodd Hand or
mechani calg pagid 1 Xi ' ' 3N r . w th use
of a nol d,5mé&dgﬁheﬁéfyr&gﬂgﬁﬂé:éghg%{sﬁl(g)ngu@?g,géal[:\z?ﬁ |C%%§ﬁggoni§§@8§g However
it is wthin haee ssopiacertensienof atloast 0Hdma per cendimeteporesten than dhes
process is enplpyed in formation of solid surface articles. A preferred

technique in a continuous process is to inject one or nore streans of one
or nore of the vein casting conpositions into an interior portion of a

stream of the matrConfAsihgrd tse MRREx hhaVeléstivl corepSditicHecat be BT €
I nj ector zz| .es.?%S ,n_the continu usBé)%cﬁcess conventi onal | é'&t hé fi nal

article i & praQle hagd mixtig. £9- 4sg A& By ECRAERYPINNG WER Essary f or
appl i cati on ofecuiremerddhattomly partial atiking of kel cstnpesitions Taksisoslhty. A mi xi ng
chanber is utjli i1 : : L1 S IS oduced
and can const [PFEModkRAE AR i BRkcd i SRR LA VAR e gy
surface mat er ffing cetirg apd soligigcationellbetworsuspeasions. as ref erenced above,
are typically injected prior to transport of the streamto a support for
curing and solidifjcation. At houfgg ail single injector nozzle can be

enpl oyed, 1@ he bur | Ha8dr&pechanigal Paial saying,is syitalla ima balchiprecgsey use of

nore than onesugizas ith e dfsa pioky,iviherelh 6y of Ongle, soid Gueraice Ariole #ct | vat ed
thermal cure e matrix and veins filled-acrylic casting conpositions

f t
is preferred. g erably both suspensions will cure at the sane rate.
However, identical <cure rates are not necessary. For convenience the first

and second -11 However it is within the scope of the present invention that a
20  continuous process is employed in formation of solid surface articles. A
preferred technique in a continuous process is to inject one or more
streams of one or more of the vein casting compositions into an interior
portion of a stream of the matrix casting composition through use of one or
more injector nozzles.
25
In the continuous process, conventionally the final article is present
as a sheet and accordingly a support is necessary for application of at
least two partially mixed streams. Typically a mixing chamber is utilized
wherein one casting composition stream is introduced and can constitute a
30  major portion, 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.
35
As previously set forth, a chemically-activated thermal cure of the
matrix and veins filled-acrylic casting compositions is preferred.
Preferably both suspensions will cure at the same rate. However, identical
cure rates are not necessary. For convenience the first and second
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WO 03/ 033171 PCT/ US02/ 32844 casting conpositions should cure at a rate
within one mnute of one another. 5 It is understood in the present

i nvent i orwolaw3alt hough three dinensional burls are pres@®at/usa2/sasteri or
portions of the solid surface material, surface sanding of the materi al

may be desi ra@ésﬁn%b&ﬁb@élfbr@sh&ﬂé O EAFARBAHARPRABITAMGR: f GRERL 1 Zi ng t he
series of burls pl easi ng aest heti c appearance can be dramati zed by

a choi ce of an%tpgrlo whi ch can be the sanme or different for the two or
nore casting conposition streans. Illustratively, the colors may be the

had t b Al
oxaml o of ai 11 or eftie Angersitidin e Wogdht BveBHTRAANELEHERER 1 The ¢ 1 st
and second ca@mwlonﬁiﬂvpd&a’ﬁ?@f@e{né!rpmriwmqvtlonﬁOﬂmetmdfaurfaow ng
exanpl es, al | g, RUARM L 3ﬁ§t§@él Hﬁg%gdeﬁpv%% gf'c%a%
cate on Ite solid

centlgrade unl ess otherw se I n

surface sanpl @PHBYMSWRSERPPEAARGHH Wﬁgl%@&%s&ftmg@ Ns®ol | ows: a
first suspenspleasinyCadsatioasbpbaraite céﬁbéldﬁam&ﬁﬁe@b@@%tﬁﬁb@éﬂé&oﬂsﬁ L parts

by wei ght, of ap. acr ol | ut] conpri sed- of arts acrylic
pol yrer - r'dsi nW E'IC% }fﬁs psfpeéﬁ'ﬂ #?1% 9”1‘?(596%“"&9 g%‘BPQ%' °'i‘n

met hyl met hacstydarhs. Mmtsb'abvelyﬁhes;olcaelmay be theisatneesuthuat Baadgs bfit ed with
16.9 parts by

sol ution were wﬂ%gﬁt\/g‘ﬂ&gﬂﬁ%’deé& HFB‘FVHaQﬁ‘{ 8% gﬁgxgﬁ%e %)I_Pdﬁfh}esntd' luted

di mer capt oaceteloks is@ \EBItép)aﬂdsi,)rQNhymterd.gcedtlh;tlne firsbahdegbad easiingl phosphat e

and 0. 14 partgRpbyiasHStdipettifeil Kyl ether  phosphate. Alumna trihydrate
was t hen %I(urrleg ?,nto this tsw‘?gtion at 58 parts by weight, along with
I

I\/tagnapear1 r) 1000 accenting mca at 2.38 30 parts by weight and a 55 part
by wei ght slurry o tBeSoliviing Rixahiples Rtz pocRARYeRidreiby asigrel at 0. 08

parts by weight, ,This sus asured t.o h ve a viscosity of 1410
cps, a densit9'bfedTEss '@Fﬁpp%fﬁﬁge L@%ﬁ&ﬁ@@”’?%ﬁé‘#' €8f 36.0 dyne/cm 35 A
second separate suspension, to be used as the vein, was prepared using 5.9

part s by el aht of egiinAEr ¥ | & WMICTPnR!sHld 8ltas® YRRl ordarBd

acrylic polynmer resin nmol'ecul ar wei
20 ~ employing an acrylic base as foIIows a first suspension, to be used as the

matrix, was prepared using 16.1 parts by weight of an acrylic polymer
solution comprised-of 23:parts acrylic polymer resin of moiecular weight +.
approximately 120,000 dissolved in methyl methacrylate monomer. This
solution was then further diluted with 16.9 parts by weight of methyl

25 methacrylate monomer. To this diluted solution were added 0.42 parts by
weight ethylene glycol dimercaptoacetate, 0.28 parts 2-hydroxy ethyl
methacrylate acid phosphate and 0.14 parts polyoxyethylene alkyl ether
phosphate. Alumina trihydrate was then slurried into this solution at 58
parts by weight, along with Magnapear!® 1000 accenting mica at 2.38

30 parts by weight and a 55 part by weight slurry of ZnS pigment in
epoxidized soybean oil is added at 0.08 parts by weight. This suspension
was measured to have a viscosity of 1410 cps, a density of 1.65 g/ml and
a surface tension of 36.0 dyne/cm.

35 A second separate suspension, to be used as the vein, 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 monomer diluted
with 20.85 parts by weight methyl methacrylate monomer. To this solution
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approxi mately 120, 000 di ssolved in nethyl methacrylate nononer dil uted
with 20.85 parts by weight nethyl nethacrylate nononer. To this solution
-12 WO 03w03307:17PCT/ US02/ 32844 were added 0. 35 parts by Pagitgar/3suhyl ene
gl ycol di mercaptoacetate, 0.28 parts 2-hydroxy ethyl nethacrylate acid

i oxt do. sl 1 d s B e Bl B et gt
i oxi de soli S en rr . ,
along with al B -%g-hypfqmgﬁgrgeﬁ}a%yﬂa{%ggg @S@?ﬁﬁqfﬁﬂéﬁ%ﬁrl (r) 1000
accenting m cpolgoxyetdyleparais/| bihenphgbphate. SEtanmmSiiMda\BOMWas!thﬁﬂtiy OL Zn%
[ t i LAl Z: . . weig and a
Bi’i?'[n: nbyI \rﬁefgﬁPhgdlzfﬁf"ytm%w’?gh%nﬁ%ngg%gsgﬂgﬁ@r %lloﬁ"ggﬂ{t@%"‘ﬁépﬁacr yl ate was
added at 0. oo#ihydrate abp2 r@risehgneightHdagrapsarl ntpXlagreméiingmisasat febsur ed to
have a vi scospiys gggveﬁi@,q, 5[)55pﬁgwwegght%iuré/ugfégé%grrﬁgﬁ i SHdIsgy t ensi on

of 36.8 dyne/cm th” suspensions were evacua Ive mnutes, after
which a si ur r§PYRead@ilisadded. af 4 papis by weightard acipyishe WeldlBslwey PMA - 25
gs 15 suppl :@fcbdrboﬁbm‘dkl‘rf@nwaﬁinaﬂf ﬁg?ﬂnb?ddﬁﬁgmésédé%é@@lolft]({lnpﬂ%ﬁy;r farts
y wei ght, al on a slhurry o .parts sodi um net abi sul.fite, parts
di oct yl tgbeph‘fvﬁgpm iFeﬁSlﬂﬁ?Q g“ﬁﬁ%ﬁ‘?’%&%ﬂﬁ%ﬁ“ﬁﬂ@ YR By Pé Gy | ene

al kyl ether p8Esppstedensityanfdied! gimilafd aparfase hgnsien 9fi86.8 dynd/bm. vei n
suspensi on 20 parts t-butyl peroxynaleic acid paste (Luperco PVA -25 as 20

supplied by Atofina) was added at 1.2 parts by weight along with the 9
parts sodi um met abBellll uspensionatwasa exacoaigd fprfive nhgutaee; after. wiicb aanount s

f 20 ts t ' ' _ upplied
gy At O]E)?Eﬁ)p asnlg i%@%ﬁ%@l}%%ﬁa rﬁg%ﬁ?ﬁg%ﬁ(% t_e:?m ze sggt at the
e |

second s neH Ra) was addadte the mapbesuepansion ar bd RAftsDY 5
L enper alt ure pweight eloagd/ﬂma sty b#9 @Hﬁ@?gﬂiu@ﬁlmaﬁiﬂuﬁim B3 @ar{@_ n;Jt efhgt VergC
i m ' ' ter Xing, i.n . above | ngredi en I,nto

sﬁs;sjlerrrsi g[l gﬁ@b&&&%{‘l thﬁl@%ea ip&qsg@é%'?'é?(gp“@?e%@‘%ﬁ%@gywejl@(lﬁ”%uspensi on

wer e added - kyletbetphpsphiateraasiaddetrad b4 parte bytveigleid. ﬂ'odhéy/e?ni th a stick
il h £t j ] 0

hor edi on o SRERNRon PP PRI BB sbf SI0Y (Pulorb EINT28 88 i ner

and cur edli n s4Prled Py Afofinalwaspdded @t A parts by weaightwlengyithdhe §om

tenperature, gdis Soig@h metabisulfite solution at 0.84 parts by weight. The amounts
of 20 parts t-butyl peroxymalejc acid paste (Luperco PMA —25 as supplied
by Atofina) and 9 parts sodium metabisulfite were optimized so that the
second suspension cured in 19.5 minutes at 70°C as monitored by a
25 temperature profile and the matrix suspension cured in 19.3 minutes at
70°C by similar monitoring.

After mixing in the above ingredients into the vein suspension and

matrix suspension separately, 80 gm of the vein suspension were added

30 to 600 gm of matrix, the mixture stirred poorly with a stick until the surface
of the suspension started to show a mixture of the ingredients, and then
the mixture was poured into a rectangular container and cured in an oven
at 70°C for 25 minutes. After cooling to room temperature, the cured
sample was removed from the rectangular container. Approximately 1.5

35 mm was removed from the bottom of the sample to reveal a pattern with a
series of aesthetically pleasing burls present throughout.

Example 2: A white on white solid surface sample was prepared
employing an acrylic base as follows: a first, matrix, solution was prepared

-13 -



sanpl e was renoved fromthe rectangul ar container. Approximately 1.5 35 mm
was renoved fromthe bottomof the sanple to reveal a pattern with a

series ofweaswbrri cal |y pl easing burls present throughout PCERSODB®S4L: A
white on white solid surface sanple was prepared enploying an acrylic base

as fol | ows: au$ingsi6.1 paks by, weightidl amnavdfic poBRasrasblutickBcMRpAEPsPITL
PCT/ US02/ 32844 oy r% 16, 1 &'ﬂg tss b, V\g ﬂ@{r of. an acr%.l Iaj @8@6 0 sol ution
conpri sed of B3 358r PQZ;V,I'Q i'¢ 510‘1)%8 © |VY‘F'%|? TR AP gfﬁi
appr oxi mat el ydis20lvedin miitbgohethadciylateehbydomeet Mhisrsdlaion was dmaT furfieir s

| uti ] t ' | | hyl
sol uti on, v BNAR L 120 parl bRl el el i gHE: oo LY
wei ght et hyl e@ilutgspltion wereerddast @ 4edradtshy wembht gieneglygar oxy et hyl
met hacryl at e ahetcaplonsefias, .28 %as HinRbks Rl YeaEMEtE ARl kyl et her

. . PHOkS B
phosphate. Alunmn ri hydrate S then slurried into this mxture at 58
parts by wei gﬂ??sﬁ%%éné%?%ﬁﬁgmmﬁﬁ&yr%a'ﬁﬂ(ﬁ#‘%ﬁ:@é‘?ﬁmﬁﬁe- ganiga 2. 38
part_sd_by wei gtnmydmie&\lld's&hepaillﬁrcriib& imitbiggmbdturbrat Ba‘pﬁ_téslﬁp' 'II' ,'EalbﬁgI _
epoxi di z SO, il ise t .0, a t. e resplting
suspensi gfnbwa Rﬁ,@@@qﬁ}aggafloalg@@eac}enyﬁg%ggékﬁqﬁgbgw@,lgq adq«gr%%y of 1.65
g/m and a suparhby weighti gurrpiof Z8:Sipiguhentircepoxidized seybeah silipaddsdat to be
used as the Y610 pdionPHRRACH1Te801ing sHsPaldian PasREBlirellto ARVBH V! | ©
pol ynmer sol ution ‘conprised of parts™ acrylic polyner resin of nol ecul ar
wei ght appr oxYige@slyyof112ld Ooens, @i density &f 1.65o/mitand a setfae tgnsiareohdmbner
m xed W th 20g@fe/e@rts by weight nethyl 20 nmethacryl ate nmonomer. To this
dilute soJution were added 0.35 parts by weight ethylene glycol

di mercapt'vacetate, 0.29 parts cal ci um hydroxi de dispersion nade up of

41% cai ci um hydr oxAdecod@¥udpeadiyh, tb&feelnﬁél chas &ieaveilnawdsb?épd?éﬁhﬁﬂﬂgh EIOOXyd
Resin Liquid, Q. rts.: 2- Q t r te. aci osphate an
0.14 parts po?'%@mﬁgf@tg%l%I%ﬁ%egﬁélgﬁﬁﬁ%ég%pﬂsfaérﬂq3@1Qﬂ ide solid
was then sl ura¢rglic palyoerhesinrahneleeular welght ppreximmatelyi1881000adissajved t h

al um na tri hygdr Wofaly I ng
mca at 1.4 p@#ﬁ%ﬁlg@hﬁ?%(ﬁ?l?&éan%oé@érrt.Qﬁ%eyd W&g%ﬁ@%ﬁ% %’%}%&E?@ﬁﬁ%mm I n
epoxi di 764$ Soyl@g}ﬁg;rﬂate mengaEd Taxthis dilute '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 parts polyoxyethylene alkyl ether

25 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 carbon black pigment in

30  butyl methacrylate was added at 0.004 parts by weight. The resulting
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.

Both suspensions were evacuated for five minutes, after which a
35  slurry of 20 parts t-butyl peroxymaleic acid paste (Luperco PMA -25 as
supplied by Atofina) was added to the matrix at 1.7 parts by weight along
with a slurry of 9 parts sodium metabisulfite, 68 parts dioctylterephthalate,
22 parts deionized water and 1% polyoxyethylene alkyl ether phosphate
was added at 1.64 parts by weight. To the vein suspension was added
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parts by weight and a 15 parts by weight slurry of carbon black pignent in
30 butyl nethacrylate was added at 0.004 parts by weight. The resulting

suspensi owowas3irensured to have a viscosity of 860 cps, ardensor/g2sed 1.71
g/m and a surface tension of 36.8 dyne/cm Both suspensions were evacuated

for OIf ive m nEbemxyafdl@ib aofd phsta (L@éer%bLPN?I)A -cz‘gt a9sgpliedl by At&fheﬁg) tagﬂ QXy mal ei ¢
t 0
mmtrix a1 7ORE P8 WYONEAGRE SundhEY bt StChTinells R SN bl
met abi sul fi t epags byaveightdi D {rbutyt petoxyaladdie acid@agtaransg sbeiiumi zed wat er and
% pol
wei ght. Tt m‘%ﬁ‘?‘ﬁ“@t%*éaei%’%ﬁ*"mz%?qé‘é’@%ﬁaﬁ@v@ﬁ%@ﬁ%%%%@P"?fs%@/ 32844
per oxyrral e| c Rerts -hat ée(Q_XYﬂ@ els auighpasts (hupeigogtMAd-25ansupplieg)byat 1. 2

parts by wei gmofﬁlla()’ﬂﬁth%{ bghgeeh@g&?errts%mm%isimé%éé hGdePloshkon at
0.84 parts bg er.ox amnwgaste and sodium 5

net abi sul fiteVH8 BSP'?"Hngc?UF%FYQ Rg MR S)@ Hadaat ity of 20
parts t-butyl tqmpmmlpeomeamr@ maﬁtmu(dper:eubmu?wm 28. AnirkiiePhi EOPDY
At of i na) Wth@ﬁ%'{nﬁ%ﬁﬁ%ﬁiﬁ% 9 parts sodium netabisulfite was added to the

vei n suspensi "% 24 ninutes at 70C as nonitored by a
tenperature profile. The matrix suspension cured in 19.3 mnutes at 70C 10

b il it T ' si on
Pire added and ¢ ni000n SR el Ko BBt Shthe i SBdnsldfudfe RaRIEREGS: 00
of the suspenficonixtgesstireg F@QQFBMSW a Sé'&ktulnﬁl thei surtace affthe Buspansiemsi ons.
The partial nepsidbeo %ﬁowaé? paRi ﬁﬁxtUFE 8f t?ﬂers‘?!‘sbéﬂgl%hér T%%'Bé%hf!%xﬂ{f@ cured in

an oven 70C for mnutes to a soli surface sa

cool i ng t o r oAy PCH ‘r”é‘? @rr@Ctat”HH'%é n%aén%%n e aﬂr%’ﬁlntfﬁgOCGrbel ner and
appr oxi mat el y25nﬁnlnws\fcaiomamdhd@u‘i‘feomsbhﬁ)l@owft@ﬁb@éhﬁd‘r@ Pafpl e to reveal

Chfoughout - ERusELE R <effink Yy G ifPiheLodtiing £1fT ace sanpi e vas
pr epar ed enpl agpreyinatetynt. ﬁ'ﬁnmwa@mm’é‘mﬁd)fyoml thetboﬂibapafﬁhagsmpfattm X
suspensi on Col%'ilbﬁfé@%ttefn with 5 éb?'fe%scf s‘m'%%t%ml)( Bfeagmﬁa&?rﬂn;%r‘\ese ymer 25

sol ution conprised parts acry I"ecul ar wei ght
throughou

Example 3: A white on white acrylic solid surface sampie was ¥
prepared employing a continuous process by first preparing a matrix
suspension consisting of 16.1 parts by weight of an acrylic polymer

25  solution comprised of 23 parts acrylic polymer resin of molecular weight
approximately 120,000 dissolved in methyl methacrylate monomer. This
solution was then further diluted with 16.9 parts by weight of methyl
methacrylate monomer. To this dilute solution were added 0.42 parts by

- weight ethylene glycol dimercapto acetate, 0.28 parts 2-hydroxy ethyl

30  methacrylate acid phosphate and 0.14 parts polyoxyethylene alkyl ether
phosphate. Alumina Trihydrate was then slurried into this mixture at 58.
parts by weight, along with Magnapearl® 1000 accenting mica at 2.38
parts by weight and a 55 part by weight slurry of ZnS pigment in
epoxidized soybean oil is added at 0.08 parts by weight. This suspension

35 was measured to have a viscosity of 1410 cps, a density of 1.65 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
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approxi mately 120,000 dissolved in nethyl nethacrylate nononer. This
solution was then further diluted wth 16.9 parts by wei ght of nethyl

met hacr ylwpDe3fsaioner. To this dilute solution were added ®CAAISpAB81884 by
wei ght et hyl ene glycol dinmercapto acetate, 0.28 parts 2-hydroxy ethyl 30

net hacryl at e aRNdniEtesiREaWsthaZTI88 phftsA WeighP et ShdétiibeRfatalnkonorféher
phosphate. Al m, na T |h}qdrate S (irgsn S| L@rl ed tn&g{ t hi sl m xture at 58.
parts by wei gh? "a156 '%Wﬂel\%gp PEAFSS DYoWBI9RE EEMSIRIMEYa at 2. 38

parts by wei gtimeroadptaabétaps (.29 parvisicghdiuralhydroxidd didpSrgioy meade um of a5
epoxi di zeg; so Ly d | o T pensi on
vvgs rreasugsed %t{g%ﬁ%\}cghQP\')lﬁjsrggglgt?/?%f(ﬂﬁﬁbﬁgépémhg%%\ﬁésﬁv&kﬁﬁgés /mM and a
surface tensi@pO0fress lmug.(b28 parta 2-byaroxy spun sneshaoriate eejskplaspheiarg 5. 9
e b A A T
in ?lret hyl %tm@w%ﬂwwyrw ) &%WUW pans by veiohe ARG WIER xed wi t h
28&183 garts baﬂ;mm‘n@Mhyma?]ttbxdttaﬁmwby}A@tgﬁt,mg_agﬁgpeartl%o@miaac@ﬂiggt igon wtere
adde : arts | et hyl ene ol dine oa e, 0. parts
cal ci um h dlroo@?i"ffeg% gﬁ’@?@l Q}'nwﬁ‘é@g %Bg(B’%ﬁS@yﬂe'Qg'ﬁ%BW %@P'Qme@é“ 42%

di octyl tereptpdrdiace sognenr] GilikaRlaP8t 2.4 pards eweighk agdiad]5 f)aﬂﬁbgartﬁ I
2- hydr oxy et : r \H i ] r et hyl ene
2kl ether Pt S o Bl ol pRBRA G Hlaal fidieias AMAPHE Y P
m xture at 150-98ftparisyoyweight., Thissgpansion wasmessutad tayhavet 2 Viscosity part s
by wei ght, Megggteapd, d deddYbraceeaininghde smfgee@énéorﬂop%.ts%ﬁé/d@ﬁ' ght, a

55 parts Jhy weight slurry of ZnS pignment in epoxidized soybean oil is
added at ¥ 4 parts by weight and a 15 parts by weight slurry of carbon

?lhack pi gment in bihe natek bam%mmwa@%vaddmd?then%&gg%@&ftb% rhw(érv@ gPt o
i s suspensi U o_have SCOS] of .860. cps, a density o
1.71 g/ mp anda%ré\ﬁ%f\&ﬁ%%tégg‘ir@nc’f %%%Xh'smgp%rr#ymfjf'%ﬁg'dcn‘gqqi?x suspensi on
was evacuat edlLupkeso BMifpedb aatsopplied Ry Adofire) avascinjested to ’dnesma’trixya’co1;I ﬁo

ts t-butyl i i - liged by
Arof i na) wes | ERie/APWEId 3R Rna shymy GHOBEAS sOM st egr )
slurry o2l peattsdigshiteranhialpies @lrrarts dejgnized water and 1%

polyoxyethylene alkyl ether phosphate was injected at 1.64 parts by
weight. The mixing residence time in the chamber was approximately two™ -
minutes.

25 The vein suspension was evacuated, then pumped into a mixing
chamber where a slurry of 20 parts f-butyl peroxymaleic acid paste
(Luperco PMA —25 as supplied by Atofina) was injected to the matrix at
1.2 parts by weight. The mixing residence time in the chamber was
approximately two minutes.

30

The matrix suspension was introduced into a Vein Injector,
comprised of a mixing chamber having an internal diameter of 2.5
centimeters and a length of 15 centimeters at a flow rate of 7200 cubic
centimeters per minute. Two injector nozzles were placed at 90 degrees

35 from each other in the same cross section of the mixing chamber, with
each nozzle tip being 0.6 cm from 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

-16 -



20 parts dioctylterephthal ate, 22 parts deionized water and 1 %

pol yoxyet hyl ene al kyl ether phosphate was injected at 1.64 parts by

wei ght. TWe ogioxiing resi dence tinme in the chanber was appr exrresoebas4s W'
m nutes. 25 The vein suspension was evacuated, then punped into a m xing

chanber wher enetesd of 2 enotuby fobhedibyie dd)wﬁﬁ_rn%(mﬁd)\ﬁh? sa?'ﬁ@h PasIng
(Luperco PMVA -Z%tﬁ_ﬁgggﬂp‘%ﬁhed by Atofina) was injected to e mtrix at 1.2

parts by wei g%‘f" @e}eér idence time in the chanber was
approximately two mnutes. 30 The matrix suspension was introduced into a

Vo n I niestor . . 0 e SR,
of 5.5 conti et orRae S8 fiih Bing BRI MG e AGeAh LIIAITS! o of 000
cubi ¢ centi reMtRatinns of sialicmixng elamenis andvdischaroraiazzig, deed at 90

degrees 35 f onfig@eiionldIahitMstrbifyly ANBCEIAS FeS@fikg Eﬂtt@tfn.tllﬁ%r Prefbigy chamber,
wth each nozzjf.e tI.E bei ng. 0 g %:mfromthe I'l .~ Each nozz|e had a
circular  outPBIIgYAiRN2 GoRicat SIPt Bezale Wasdtsedhpite endridhe diskibutionw rat e of
the vein sthess Wik difflansitthazeatiotepenimigsabdun8trem ditba digméstes pensi ons
wer e pa{]/@)i al }f% gﬂiéﬁd in the m xing chanber after which they flowed through
2-3 -16 03} 9 PCT/ US02/ 32844 neters of 2 cmtubing foll owed by

| aydown onto a novi ng support having a wwdth of 84 centineters. 5 At the

end of the tubing Vi e i i i ons of
static mxing el er-rre?ﬁgt %rygﬁ{gﬂaéamgﬁ%@gfgqﬁ%fzet{% ¥?@38T@%W é@lsé) ~of which
strongly af f &adatne’ arRyoKimaiglyne aveep prery fpnesesanss. Wbik syeeingon, a
coni cial sl f’t ta@ﬁ?s%'tﬂevﬁ@ BRCthe Iﬁy@&fﬁn@rgétr%fnéstnh‘% Gécgﬁétég!iﬂtnétﬁmaeﬁ@g- fThio
circul ar ot,.has a sl ot opepi a mm and a di anet er 0 mm
Thi s Iayaévmd(’fSﬁ‘Z‘?m&@ Gt @ pptf'@ééﬁ@@&“ﬁﬁnga’t‘q’]ér}FﬁﬂHeﬁﬁygﬁBBWtdf at a rate
of appr oxi maicgtigs pee tiswerse, endﬂyafsomscﬂlemmﬁthe%gﬂiﬁl giveetidrngbowsr oss t he
f,he

i Ch o’ anpl G SaoR WEB PR SThatelR B, So Fitmblyd g 3t oy ghi. e per

traverse, an@stiationsis deng td halpdandomize thelaydosin patterat i on above

20 After laydown on the moving support, the partially mixed
suspensions were subjected to a series of four temperature controlled
zones. The first zone was 70 C and the residence time was 6.7 minutes.-
The second zone was 80-90 C and again had a residence time of 6.7
minutes. The third zone was 120 C with 6.7 minutes residence, and the

25 last zone was 110 C with 6.7 minutes residence. After the last zone the
suspensions had fully cured and provided a solid surface sample.

Sanding of 0.152 cm from each side of the sample revealed the
pattern and yielded a product of 1.02 cm thickness. Light sanding of the
30 solid surface sample demonstrated a series of aesthetically pleasing burls.
A cross sector of the sample showed that the burls extended throughout
interior portions of the material.
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the support with approxi mtely the sane anplitude and frequency. This
oscillation is done to help random ze the | aydown pattern. 20 After | aydown
on t he nowprg/osapport, the partially mxed suspensions weca/sobpmeted to a
series of four tenperature controlled zones. The first zone was 70 C and
the resi dencayhbiks ¥BSmedlis: M nutes:::' The second zone was 80-90 C and
again had a residence tine of 6.7 mnutes. The third zone was 120 C with
6.7 mnutes residence, and the 25 |l ast zone was 110 Cwith 6.7 m nutes
residgnge. Aflt_er t‘neflaestnezthoieofhmormrama}mgsidg;ﬁbré%émt@wwﬂ a_n(cji .
provi de salid surface e ngdi ( : cmfrom each side of the
sanpl e resealsé'(ﬁp ﬁén%%t”?g%“ngﬁgngitﬁ?age&ggdgroduct of 1.02 cmthickness.

Li ght sanding of the 30 solid surface sanple denonstrated a series of

aest hetical ly pleasing bur ; o Qfe showed that the
burl s extended throughout ﬂom{ng??tgéé’s;ti\r/vtai ons r%t%f{llhgi%ncg@gl%%u.ﬁa_ 17 WO

03/ 033171 PCronsesitsreuyith afist filkkdacyliceepsting composiiambavieg i ncor por ati ng
a burl appearance into solid 5 surface material conprising the steps of:
a) form at least two separate filled acrylic c in ositions with
2 tirst AP Ted acrylic cadhing UssRsi o adendeiam ov8 o o0 FEaass T n
range from 500 to 3,000 centipoise, 1ii) a density in arange from1l.51to
1.7 grans per mlliliter .and 15 |i.i). rf i i ge from 35
to 45 dyne per centinet er'ﬂancfJl i‘?ﬁ%‘t‘é(d@% %ﬁgeggoigﬁ?ﬁ il)Peé{QH%ré/ ic casting
conposi tion HhaMiliterargd i) a viscosity in a range from500 to 3, 000
centipoise and ii) a density in a range from1l.6 to 1.8 gram per

mlliliter 25 with the proviso that all second conpositions have a density
of at |ed§t 0.05 gram per ifid | 13 syfage igppiontinarange fram $6 tedddae poh and

the centimeter and
at least one second filled acrylic casting composition having

20 i)  aviscosity in a range from 500 to 3,000 centipoise
and

i) adensity in a range from 1.6 to 1.8 gram per

milliliter
25
with the proviso that all second compositions have a density
of at least 0.05 gram per milliliter more than the first composition and the
second compositions have a surface tension of at least 0.5 dyne per
centimeter greater than the first composition and
30

b) combining and partially mixing the two or more casting
compositions and

¢) curing the partially mixed compositions whereby a series
35 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
alumina, alumina trihydrate (ATH), alumina monohydrate, Bayer hydrate,
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second conpositions have a surface tension of at |east 0.5 dyne per
centineter greater than the first conposition and 30 b) conbining and
parti al | ywomiogiosy7t he two or nore casting conpositions andgcaxjusowsisag t he
partially m xed conpositions whereby a series 35 of three-dinmensional

burl's are forghida, andlfadehlzed s?ihe%s'ﬂl'n% ﬂr&ﬁ@efddlélﬁﬁhﬁﬁfﬁé' S

casting corrpostgtl ons com;[a| n_m ner éners sel’ected fr
consi sting of “AEUMCAEPONGIE, RN SY ré“teéar('mmcﬁﬁuﬁ’i ?@nh’@ﬁﬂﬁvﬁr ate,
Bayer hydr at etheré@f. WO 03/ 033171 PCT/ US02/ 32844 silica, sand, glass, glass
spheres, n@mgnesium hydroxi de, calciumsulfate, calcium car bonat e, bari um
sul fate, ceramc particles, or conbinations thereof. 5 3. The nethod of
Claim 1 wherein sadd caghﬁrige’fbodmﬁﬁlalnbmsnlhm'emtald chbtimpcompasitiens m ner al
fillers such r

ééntélrpﬂ%rﬂé réf%@a‘{rq rﬁh‘%rraleﬁllﬁfg %?Wﬂé%ﬁydrﬁ?eg Qﬁﬁhﬂ] the

hydr oxi de, and gm um car bonat e I'ves sel
group consi stf‘W@o yamstennagnesiusy yipyde, a@d galchon carhsnate gr atfiedt fi ber, or

a combi nati ona@ldiuﬁﬁ@@éeleétedﬁ?@nftﬁé@@&; &o@,nﬁiﬂg éf M‘&%ﬁéﬂéd%ﬁggn&%' gd ?_ﬁry' ic
. e

casting npPQsi s ar er ent sha ane co

met hod ofﬁ% aF?ﬁbgnmgfe?rﬁn?'ﬂgt’%l%ra QN ?F‘é” eg_eo he nethod of Claim 4
Wnere! n the pol or is brown_. 7 The nethod of Cdaiml wherein said filled
acrylic casting 29 comppginhdifBy oRiFaift 1 WHerEhWid FRbPhSrlic E8sting

compositions are different shades of the same color.

15 5. The method of Claim 4 wherein the color is white.
6. The method of Claim 4 wherein the color is brown.
7. The method of Claim 1 wherein said filled acrylic casting

20  compositions are of different colors.

-19 -



