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ABRASI VE SLURRIES Field of the Invention This invention rel atesto/Uhdidl
coated aphasihwgs and, in particular, to a lapping 5 na@g&hgby&ﬂﬁﬂlsc
sheet or roll form Background of the Invention Lapping fil are used to
work a particul ate abrasive material against the surface of a wor kpi ece
until the surface has an exceedingly fine, well controlled finish.
General ly, £ORNMUISATRINS F@I@C@AFED@IAMONDM&ERRQWEM@RR?ES' ni sh while
obtaining and retaining a high degree of dinensional control, so that the
resulting product will conformto very precise finish and size standards.
The | aplield offtheImv¥emdion fromtheir original state to the final finishis a
progressive eration vol ving.the of a series .of abrasives rangin

@ ] Eragves 4, o

from relatively? "é’B‘é?@ere o4 PO 503 Tagvey 2t & BUYEHAR (2 FRPBEgh
sucressiyAlyalfih Q8E, sHe&est rbiNfdre 15 end. The results secured depend upon a
nunber of factors, such as the properties of the abrasive enployed, the
pressure wth whi ch the abrasive is forced agai nst the workpiece, the
patternBﬁckng__ﬁ__nbMthngemm ed in the contact of the workpiece with the

abrasive particles.and other considerations. The |lapping film

manuf act ur ed Iaprusdiimigrarsed e 5@%@’%‘1’&‘1‘1?3}3 %F?Sﬁ’eﬁ%?pqgégﬁﬁﬂ th@z%}“?i‘fc?/l ng

and/ or Gt V\Bi@@e ﬁﬁturtﬁé'surﬁ@@ﬁésadnl ékceédh@glﬁ%é‘%é{ﬁco?ﬂu‘dﬂéd fifish" @ehé}aﬂ;re form
of slurries erein the dianonds form a di scontinuous phase and i quid,

suth as 1tis desigebhd © a@inewdy sopothisudfese jprislc whie pbtahmugmldtrhalmngm highous phase.

Di am)nds have .heen u rasly artl inla fil.ms because
of 't hei HeRaF i dutesratssiiehgs b et Tad ouit o Fl camis RS sHa A5t hor
super abrasinhdad di&ld@RisWThé 1alaﬁmg?o'i‘ sﬁuﬁue@%ﬁﬂthéf? ogirgﬁl‘él {takitonRl firfapr ces and
settle out of the continuous ase he rate of settling depends on a

nunber dinishais agregressiie] Qp@rangn,txh@olgmzéheam Qf@mgnwof@braswgs rapgpegrfadmasi ve

particle he vi SCosi nuous phas st. particularly the
baar egattafi Oy Sp@Se et el 60k RS Br PTG TES BT Fha Y have a
Mej Pri t enaf Thheesulty RRLARIREENGIpA LTI IRS o ifa310ed, Sech 45ahd PRbErtieE by size and
maintain this size distribution 30 for an ext ended period of tine.
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particles and other considerations.
The lapping film is manufactured by coating an abrasive slurry on a backing and
20 drying and/or curing the slurry. Generally, the abrasive slurries are in the form of slurries
wherein the diamonds form a discontinuous phase and a liquid, such as an organic solvent
or binder precursor, forms the continuous phase. Diamonds have been used as the
abrasive particles in lapping films because of their hardness.
In coating from a slurry, the diamonds and/or other superabrasive particles will be
25 subjected to gravitational forces and settle out of the continuous phase. The rate of
settling depends on a number of factors, including the size and density of the
superabrasive particle, the viscosity of the continuous phase, and most particularly the
aggregation state of the superabrasive particles. It is desirable to have a majority of the
superabrasive particles dispersed to their primary size and maintain this size distribution
30 for an extended period of time. Additionally, agglomeration leads to larger abrasive

particle size in the finished products that can scratch the surface of the workpiece.



WO 03/ 076136 PCT/ US03/ 01767 The present invention solves the 1 JUL ztugﬁ .
above-identified problens by utilizing a class of polyneric dis%ersan S in
the slurry twoasmehsids t he di spersion of mcron and sub-m cr onpCpuREMiadr asi ve
particles in organic solvent systens. In a slurry of the invention, the
abrasive particles are dispersed in the continuous phase as individual
particles and do not 5 re-agglonerate. Additionally, the abrasive particles
resi st settling die psgsentiaverdionisalyesithe aphessideniifed problsasdivritizaigadiassfof uence
of gravitati | forc on -si.ngl rtiel lative f. I r.at es of

t hese parti cq%g@.w”ﬁucﬁs %rsfn{cg)flgt%egshﬁﬁgon “%1 gnnt%%{sﬁﬁrg}oérogéﬁelg onﬁﬁggﬁ TORI's
directed to sgperalBfRBleRnailéd ialoegantsoinbodeentl Inakiurgy dthle irdlehasd, e article.
The abrasive article conprises a backing having a major surface, and an

abr asi ve coabrasiyepartickes anmglispersaship dececopfinieis phazaasripdivisivgl pastielgs 2nd daeagdt 20%
by wiei ght 0 2B, SHRBEKALR AU EARANI B Sive [OiARNASL KEu ARSI dheeciBRlogRd f rom
an abrasive 'Sl $ry conprising superabrasifve particles, cont'i nuous phase,
and a di sperphastdueedhel diinirgsiaedlibflpsky oBgrahizationgl fardeeloaslighy pasitlgdielativato of
greater than 500g/ nmol and an AV of greater than 4.5, wherein Av= 1000*

[ (Ami ne Val G&plopwintgs ofithess M3tiedss- enbodi ment, the abrasive article coating is
derived froman abrasive slurry conprising superabrasive particles, a

cont i nuous ase. . %IdLéRersant conprising a polynmer having a nol ecul ar
wei ght (Mw) 3, 000g/ nol and an AV of 20 greater than 1.0. In
still mpother entmpgdipr@eht inbéRioals iséces 1a1ahiablagive @RidlOgnd metods yedalifi®hean
abrasive slurry conprising superabrasive particles, a continuous phase, and
a di sper santabrasygprticds. nfheaatpatiyairticls ompgses ahsckiag hayvingeairagier suddaye.¢nd gpeat er

t han 100, 00 I A . i | ik | of
the 1 nvent | gureiiserfiling GHbeghn AERES Gyt Sk qombeldle A SPF B WLAAEIAS
aver age nol ecupétbrasivgbhrticle. Theriblasie cOBaRUE a6kl fign @ labReiveRRinyon

chromat ography with a Varex |l ELSD detector =30 as described in the

Mol ecul ar WSPHIISING Separabiat Yo parseles, iasAnbriayhPhasandiiler diapeieant SHAPTISIRERAN t he
t ot al 1 ne [ - r } rd. test
02075 B0, " DT - BB et B R R areRESRECS Oy T TN RV RERRGR, 20
of active pahanes, wherein AV= 1000*[{ Amine Value)/(Mw}].

In another embodiment, the abrasive article coating is derived from an abrasive
slurry comprising superabrasive particles, a continuous phase, and a dispersant comprising
a polymer having a molecular weight (Mw) of greater than 10,000g/mol and an AV of
20 greater than 1.0.
In still another embodiment, the abrasive article coating is derived from an
abrasive slurry comprising superabrasive particles, a continuous phase, and a dispersant ( "-)
comprising a polymer having a molecular weight (Mw) of greater than 100,000g/mol and

an AV of greater than 0.

» Detailed Description of the Invention
Definitions
“Molecular Weight (Mw)” shall mean the weight average molecular weight in
g/mol as measured using gel permeation chromatography with a Varex II ELSD detector
30 as described in the Molecular Weight Determination section. below.

“Amine Value” shall mean the total amine value in mgKOH/g for a polymer
according to ASTM standard test D2073-92, measured or measured and corrected to give

the value for 1 gram of active polymer.



-2 2 1 JUL 2006 WD 03/076136 PCT[US03/01767 "Anchoring G oup" shall &Ean
the functional group on the di spersant which anchors to the abt asitid
particl gyn'oBondss " shall nean the conposition which bi nd%c%ﬁfs?%ﬁ%’/ particles
to a backing, "Binder precursor” shall mean the conponents of the binder as
they exist in the 5 slurry. "Continuous Phase" shaft nean sol vent, binder
precursor, or both used to disperse the superabrasive particles. The
present i nventAeshoripg Greres’ saaldjmg@ﬂ@ifenct@@ﬁ&mgp ap the dspazeant Whisbus phase of
.~ abrasive [ i spersant mxed in a continuous phase. The
dispersi%ﬁﬁééiggg%b%gﬂFgPﬁg%gby any nmechani cal agitation nethods known in
the art, for eBiadql ehalbiaki thg compyiiign whichibimebrasiNeganticled toRaatking! | 1 ng,
media mlling, or ultrasonication. Abrasive Particles The abrasive
particl es usedinderipreeupiossei! meapdhe FORPancatsf tos Bipdersisyheypmistintbes. 15
GEn@raII u he particle size for each superabrasive particle is | ess than
about 2 "fmicCroneters, for exanple less than 1 mcroneter. In sone
enmbodi ment s, tdentipasis RHase’Sshal mdaf s@lvedt Bihdérpaacsorlorbath aseattedispbee exanpl e
above about 0. 15 microneter, Specific exanples of suitable abrasive
parti cl edeRaREabIasivE RaTHEles-si ze above 0.2 micronmeters, for exanpl e above
about 0.4 m [S: : : i rid i cubic 20
boron nitri d?gér:ﬁg%ng%n pallrnt8 F’g?%%&gﬁﬁgelggE@ﬁ I\e{gggrgggc\%}é&%gpgﬁ%#g?fcan be
nat ur al 4berasgve paratles ad ddispavswhy moxedsy atchetimoué ehage. deidispesicmmmay be | de and

synf hetic di nd) products.. The superabrasiyve particles may have a bl ocky
shde as 5@?@ggan%anﬁ?bamféhﬁ%moa|nte§mﬁiamgvgp,tha afe | c¥aMpleestiaktige.

Gener al | Mivy; : iy A [ : >0at.ed. The abrasive
ar '?I cle ‘}é’%x‘{‘%g“%gm‘?f%ﬁg@p%ﬁ?giﬁ‘?’e’é‘hﬁ‘fg‘ﬁﬁ‘r‘??6iﬁ§§?°a (%g]g)?'ve 25 particles

and conventional abrasive particles (e.g. alumna, silicon carbide, ceria,
and sil Abadive Bagipissant - The di spersant used in the present invention is a
cl ass of polymeric dispersants 30 conprLsin%_a hi gh mol ecul ar , wei ght

pol ymer wi t h €3 FR5RYe RASUHET Y596 1B HERSESCOHNLINLIOR| 36T EHPAFADRRS WtRartifderer al | y
neans a GRieaN, fe pARiAhLizé Mealy ﬁfp(e%%?asi@%ﬁfc‘?é 1sMeQU&An abbB0®. In sone

enbodi nents, t'he I ecul ar wei ght i s above 10,000, and in other

micrometers, for example less than 1 micrometer. In some embodiments, the particle size

1s greater than 0.1 micrometer, for example above about 0.15 micrometer. Specific

examples of suitable abrasive particles have a particle size above 0.2 micrometers, for

example above about 0.4 micrometers. Examples of superabrasive particles include cubic
20 boron nitride and diamond particles. These superabrasive particles can be natural (e.g.
natural diamond) or synthetic (e.g. cubic boron nitride and synthetic diamond) products.
The superabrasive particles may have a blocky shape associated with them or
alternatively, a needle-like shape. Generally, the superabrasive particle is not surface
coated. The abrasive article of the invention may contain a blend of superabrasive
25 particles and conventional abrasive particles (e.g. alumina, silicon carbide, ceria, and

silica).

Dispersant
The dispersant used in the present invention is a class of polymeric dispersants

30 comprising a high molecular weight polymer with cationic anchoring groups. High
molecular weight generally means a molecular weight (Mw) over 500, generally over
1000. In some embodiments, the molecular weight (Mw) is above 10,000, and in other

embodiments, the molecular weight (Mw) is over 150,000. Generally, the anchoring

3.



enbodi nents, the nol ecul ar weight (Mv) is over 150,000. Generally, Mfﬂg ;
anchoring -3 2 1 JUL 2006 WD 03/076136 PCT/ US03/ 01767 groupszc1o &

secondary, tveobiedeyscor quaternary am nes. The di spersant nmaypetdiséianed |y
have other functionalities, for exanple acidic groups (e.g. carboxylic
acids, sul phates, phosphates), silicones, and fluorocarbons, some of which

may al so provide an anchoring function. The polyner, . cgn be a hydrocarbon,
pol yacryl i c,ErpRIS\FREPHAT $eFPIAry Seriary, of BRICHRREY aﬁﬂ%ﬁe?ﬁ’%ﬁfsf’%f‘?é{‘ er,

polyi mi ne, 3REiLANR HAR other REERhalitled, OEEMIHle a8TRIFHERNES: cAbSHiIL 3PS,
di spersant is a pol'yner wwth an Am ne Val ue of greater than 10. = Suitable

di sper sant s salphaehqhesphates), sdicoatsaandflsdroparbatswememe ofahishinrey sl previdaednt he

nol ecul ar weight. The rel ationship cap b efined by the. fol.l own uati on:
=S 000+ [ ( Aheing aesion i Pobanerca be R PufiPeRrt satuskiTie. R Relratation v T
excess Pf 4-p'6l)f1@éthﬁle|, F&Méﬁérﬁﬁél%thhbﬂﬂlyﬁﬁﬁe, arﬁ%ﬁblﬁrh&é@d th¥rebor InNrtgineat er t han

1, 000. Specifi'c exanpl eS of dispersants include dispersants havin

a
mol ecul ar weimpledinieviig, achitajde dispersatts b pApOEr wih andonne Mabe @frﬁ!eat@mgwl(bf

bet ween about 5 bout 7.5 di spersant haying,a.nplec r, .wei gh ) of
bet weon about 5000" 41 gt atic TR e SR ERESHbA RS Lilve L
13. 15 O herthéhioleatila weighheT el AionkHip ciitedddinedWyithe RX6@S% @fuadord.or al | Mv
greater than 10,000. An additional suitable dispersant class includes

di spersants having an AV in exced¥=d00¢* gvaningnVauelMsitler t han 100, 000,

o sper G < b0 0B rtEh Tl nhieaR A 1P e ofeE FrRliaty b ARy s00.

subst anti al Isgedifitaly fbhBIvs giechlet Bnaf000NSpe¢ifie eRbnples YLdiPFurtdntd iaclafle out
solution once it has been properly dispersed by %gitati on as descri bed
above. Exanplispsrsapts dayingpmeolesudgera ghtMwinf|bgtrecepsow 3090 and gt 408@ and

t radenanes Lahly. aval .
det : 1800
atdi 1 vos gAY gf BBt Sand i 220 RBRENR YR o B B N, 000,
comer ci al | yebwveznlabbhteB0DH aml atsut 4080 aed &1 §Nerftbetvered aboati 12 angsabo@hidy | ot t e,
N. C. ti nuous Phase Th ispersion s forped within conti nuous ase.
The coht i nuous pﬁgg‘ér St’fﬁ.?tﬁﬁglsf’ saup Wléhi“i? 3@‘@ 1R GreesP 8f ﬁ&{'é‘ﬂl MF")g’Eﬂ‘eﬂp‘fm
evapor ative 10io08. A £HatioAd] SYaMRMispershit SATE RS ARYs RO hEving B AGORL | nUOUS
phase is a m xture of a reactive and an evaporative material.
excess of 0 and an Mw greater than 100,000, specifically with an Mw greater than
150,000.
Generally, suitable dispersants will develop a suitable size distributton and will
20 substantially delay the settling of the superabrasive particle of out solution once it has
been properly dispersed by agitation as described above.
Examples of suitable dispersants include those sold under the tradenames EFKA l )
4400 and EFKA 4046, commercially available from EFKA Additives USA, Inc., Stow, '
OH,; and SOLSPERSE 24000 SC and SOLSPERSE 32000, commercially available from

25 Avecia Pigments and Additives, Charlotte, N.C.

Continuous Phase

The dispersion is formed within a continuous phase. The continuous phase may be
reactive (e.g. a curable material) or evaporative (i.e. a drying solvent). In some
30 embodiments, the continuous phase is a mixture of a reactive and an evaporative material.
Generally, the continuous phase includes a binder precursor that becomes the binder for an

abrasive article. The continuous phase is generally an organic liquid.



General ly, the continuous phase includes a binder precursor thaty pggopmgs the
bi nder for an abrasive article. The continuous phase is generally an

organi ¢ wo@aitkizs 4 2 1 JUL 2006 WD 031076136 PCTJUSO3JOPCEUSBaMIAENtS I n
certain enbodi ments, the continuous phase is a solvent, for exanple one that
is evaporative. The solvent may be protic, such as al cohols, glycol ethers,
| actates, .and glycol ether acetates or aprotic. In specific enbodi nents,
the sol V¥eNy an evaporative 5 solvent that is substantially aprotic, for

exanpl e hydr ogaeRRTmUCRIMIRS mheeéd?l‘ﬁhﬁousfﬂh'a&boirs QAGBIVBAN Sor RUMPR-drleUR4Gs €t her s,

and acetates. In specific enbodinents of the invention, the evaporative

sol vent evgporativey| Thet foyvenkmiap he pradion sienh fpalobelsoglydd ethers dactasg¢snardrbodi nent s,
a binder_;precurs ither re Ve 0 -react| ' { L. nuous
hase. ore fet e Bl Blogl "3 SheTuC buB R RRUb ¥Stvelhs M EuapBBBe TOME
added t Godverlt GREHSUBIalRUY BFrolib, Y 3RANEIE hyérosaby®) ketoRepEdiers, t 0 form a
coated abrasive article. Binder precursors useful in the invention may be
sel ect edlyarespreanssiaydrentivorg sherpnd acefatehe Inptpesidicgabedimends efibe ext ent t hat
hydr oge ' . e 15 like, do not destroy the
benef i tgng%?&%hgﬁgi% errﬁsig)%'tsm lzlsl??'ﬂ%ﬁgr%m rggﬁbg’or shoul d be selected such
that it has the desired properties necessary for the intended use of the
abr asi vegiahdd Erk&irsorA NON-reacti ve bi nder precursor is one that needs only
drying, wi thout additional reactive curing, to solidify. For exanple, sone
poi/Q/est er reslnesrtaizembodissenind bieder prasvesor, éghergeactioe jod Ry-regcti¥io us thaddi t i onal
reaction_curing. .2 ype .of binder is f ed. fr eact | curing

bi nder pcroé't:iﬂ?os%rgha nggeé e 8?'3p?ﬂ%’ieagld)ée’taﬁggrcnllq?’ggfnt I %Y%B':Srﬁ%re?!gg%rossl i nki ng
bi nder s, addedl tdda aidpérsio la@hg @n byapdiativaddivehioift orédias Forire@eddtedbrasive

pol ymeri zation. During the manufacture of the abrasive article, the slurry
may be ebdecBindst precamsapsgipeiabiny e inyenton may de selestpd fropy thpsg Gommelyt he

pol yne“lfs@@ hg@e%raﬁ%'aﬁ%%eoe%éﬁt t 3&5&% o b irﬁ%ﬁ&&éﬁ@r als %o Eé’s[, Thd fig binder.
Exanpl es 0 energy sources inclu tRer na ergy and -t adr ation ener gy
(ely. elldet donotdatpy thelbenalus of die dispghtant. e bihdeir preeutsogbtioutdibe sléotat) .

Bi nder precursors curable by an addition polynerization generally require a
free rawrk#hat grhas e desired reBerieEpesessapyios hesinisndedipse ol Huastyolitieled by

addi ti ona by r2ABLE bRHdLE @-E&Ir?or% ohd'BfalBedt Bhlly d¥iRE Switfou: A8diRbRASEacRYECUT SOT .

When a photoinitiator alone i1s
curing, to solidify. For example, some polyester resins, acrylics and cellulose resins

solidify without additional reaction curing.

20 One type of binder is formed from a reactive curing binder precursor. These
binders include thermosetting binders, crosslinking binders, and binders curable by an
addition (chain reaction) polymerization. During the manufacture of the abrasive article,
the slurry may be exposed to an energy source which aids in the initiation of the
polymerization or curing process of the binder precursor to form the binder. Examples of

25 energy sources include thermal energy and radiation energy (e.g. electron beam,
ultraviolet light, and visible light radiation).

Binder precursors curable by an addition polymerization generally require a free
radical or ion initiator. Free radicals or ions may be produced by addition of
photoinitiators or thermal initiators to the binder precursor. When a photoinitiator alone is

30 used, or when it is exposed to actinic radiation such as ultraviolet radiation or visible- light,
the photoinitiator generates a free radical or an ion. When a thermal initiator is used, heat

generates a free radical or ion. This free radical or ion initiates the polymerization of the



30 used, or when it is exposed to actinic radiation such as ultgavjyel2ib.
radi ation or visible light, the photoinitiator generates a free radical or

an ion. Werv@od/dmgisgal initiator is used, heat generates a pcegsiasirgal or
ion. This free radical or ion initiates the polynerization of the -52 1

JUL 2906 WD 03/076136 PCT/US03/01767 binder precursor. Exanples of useful
initiators that generate_a free radical ,upon exposure _to radi ati on or heat

i ncl ude or gdinder BeecBsPH dExamples A drpiglindtEators that grraTate BdFEE JARIEHIRSE EXPRSYES s 0

conmpounds,  aghMiatRRl drée s indl¥al %E%pro&ﬁfe&aﬁb(éoﬁ'@mngﬁnm&‘é! NéﬂzHﬁBenones, _
conmpounds, triacrylim dazoles, Bisimdazoles, chloroalkyltriazines, benzoin

et hers, benaiitrosoxokppands, adrii htides, hydegoneanniewaptogohpoonds, detylvat | ves, and

m xtures thereof. anpl es .of pi.cal. bi nder. .precursor.s curable n_.
i £ on ( crrsmipopnds: AR mieeleteb s BdpsTE S RRR T FRf Gere POy s BSneaes! and
nonomers Whigehu @ kifiofintines iahdhéetopheNSie ddrva@ohs, SMERIASeS IRCtRITE,

di vi nyl benzene, vinyl toluene, and am nopl ast resins having pendant a,p

unsat ur at ed car bdinpmplgsed tpicad hihdehpreturkers cypiahlel ycinaglditinpsiehdinvéasjomx | east -
1. 1 10 pendant al pha,.bhet.a unsat urated carbonyl qgroup .per cul e. or

ol i goner as AR ?fzﬂg‘aﬂ }"_ﬁﬁld& @Hyrﬁar[s,_ glf&?.meif’@ﬁ%Fﬁ’fﬁ&ersaaylﬁﬁf"eege%ﬁg?lﬁ@ysuch as

I socyanur at qunk@aialdl, \aia8 Styedne! @idfdlyltRALenePeiRgBdIueas, dnl AnEPl N PestiUHaRings t he
triacrylate of tris(hydroxyethyl) isocyanurate),  acrylated urethane resins,

acryl at ed eppsrjant adi yisatugaed Gaskrnyhawups, dad thedikey Ggclndipg plapsahaving gt teagel
d | i f i . .al
e 12" i oy loRihend bthisbiey GlvdRE eRRBYE: RIS HeREREOASS T 7' O

monomet hacr Y8t Pat, Noah03,44007 atrahed resandthuthl bd isotyehiiacy ighiat Ralvin® A0leE Sne
ol igonmers and pol ynmers. Binder, precursors that_ are solids at room
t enper at ur e RFAYAMACTYRAGEIORP (Hush 8t (e driagtylatefittis(BY drox xadh XL RPCYaWAI9)adi at i on

curabl e uretjp y&gf Gretrife regmsy&?ﬂgfeg{eﬁ%ﬂﬁ%sin?,%ﬁ%dﬁ?%aﬁ@?er%ﬂvgs%aqm qeric

i socyanat es SO serve as t precursor”in slurries of the
i nvention. 1&sidebpeadantetiybme groapi Mixiuned afdke thoye baalet preouposdoaldsalaf be

short-chain, active drogen _fupctional nonoper (e.g. .trimethylol propane
sl {31 cicaiovedy Tk Srngrmynced G5 nRARY to PRaRaHF metcar it e gach) ke
hydrogen f unﬁﬁlh%%hatea,%gg hﬁﬁm{n?eﬁﬁ&r)gatem‘rﬂihgﬂrsﬁ 8 g6m@t 88d pA9hehutdigne,

, W

pol yester resins),” or a pol yi socyanate; and an optional 25

crossl i nki ngréqursorsithat are birlists ab oot wimgpeyasure mag\bepised dfatissobied i a giitaide

essential, sugch as those nentioned in U S. Pat. No. 4,202,957. Epoxy resins

have an oxi r'g vgnt( epoxi de) ring and are polynerized by ring opening.
Non-radiation curable urethane resins, polyester resins, epoxy resins, and

20 polymeric isocyanates may also serve as the binder precursor in slurries of the invention.
Suitable urethane resins include the reaction products of short-chain, active hydrogen
functional monomer (e.g. trimethylolpropane monoallyl ether, ethanol amine, and the ( )
like), or long-chain, active hydrogen functional prepolymers (e.g. hydroxy-terminated |
polybutadiene, polyester resins), or both, with a polyisocyanate; and an optional

25 crosslinking initiator. Urethane catalysts may be used, although not essential, such as
those mentioned in U.S. Pat. No. 4,202,957.

Epoxy resins have an oxirane {(epoxide) ring and are polymerized by ring opening.
Epoxy resins which lack ethylenically unsaturated bonds generally require the use of
cationic initiators. These resins can vary greatly in the nature of their backbones and

30 substituent groups. For example, the backbone may be of any type normally associated
with epoxy resins and substituent groups thereon can be any group free of an active

hydrogen atom that is reactive (or capable of being made reactive) with an oxirane ring at

-6-



Epoxy .resins which | ack ethylenically unsaturated bonds generally require
the use of cationic initiators. These resins can vary greatly inZthéllhdlire
of thei rwbaskhanes and 30 substituent groups. For exanpl ectidwesbeekbone may
be of any type nornmally associated w th epoxy resins and substituent groups
t hereon can be any group free of an active hydrogen atomthat is reactive
(or capabl e of being Fde reactive i an o erin -6.21J UL

Wi t ir at -
2006 WOO3Y '6PBTSE PCTFRISHEIHY? 67 BlsR Pt 2cpRIAIE G .tlt%gggl@ﬁf%ﬁqd\‘?e exanpl es
of accepiAbleas SRS bidudeNhned HRMPE, sulfehitd §roupd! QLA £rBSHC hitly QYRS anfit her
groups, sulfonate groups, siloxane groups, nitro groups and ~ phosphate
groups. Ehoapiptegrospe Bxampiss mpotyarsking dackingatieniédedll yyinsawsdted grioeps igriodps
i ncl ude n2-bi SL4- (2, 3- epoxyRr opox - phenyl.l pr gpan dj gl ycid et her of
bi sphench 2R RS SPGRRIPEY Hsay SProparsr SRt 4B T BERG ARl BRI resi ns.
Cat  oni cglpagplcgtmrg bﬁpﬁgn%[ fo@ARER} R RoReir&isource to initiate polynerization
of binder  precursors curable by an addition polynerization. Cationic
phot oi ni ti at ofgticmephideinitialags geriemtejaSaciPaoene t\mitizte gelgmetigation abbirder . The
bi nder p r.J.8.L4ypl cal r t . 1.n the.slurries.of the invention from
about 1@‘3&%&?@ C%’lgglt?t%p%' a?fl l)}%\rll\g)l()?h é}bzéib?:%n@g%cfméjH%étg%ftgqmr\%\ea?eg% o ehsol ution
or sl urry, UsnP&edttNG. 15 368d1odo manks from about 30 to about 70 dry wei ght

percent of the total weight of solution or slurry. Additives 15 The
abrasi ve coat ThgbiBfermieaursosisdtpicaklly Bessent i thsstureiehph the anvsptienfiam ahawi t i ves,

SPW as10 %%%gﬂ 8Fd éi%ﬁ?@rc?%éﬁﬁ@td?ﬁ%éi%kﬁ%&'sglﬂtié'lggf §1h¥g§m cERAR! 1 ng agents,
fillers, expanding "agents, tibers, antistfatic agents, curing agents,
suspendi sigbatiesiits frophations 2h i dtione76 dry Wweilght (acens of we tdtahgeighedttsdlution
surfactants, pignents, dyes, UV stabilizers, and anti-oxidants. The anmounts
of these’fef’™®-i als are selected to provide the properties desired. 20

Speci fic exanples of additives include a surfactant such as those sold under
t he trag Aa0E AERCSOL AY 50, comercially available from Cytec Industries,
Boundbr oog—@ , and a sol ubl e dye such as those sold under the tradenane
Pylism | i qui d TKd Abridivertcatibg 808s inasraidnalah €urllied doidpHsewitiondladdsives, suchrenpe,
AZ. 25 Slurry The slurry is formed by m xing all the conponents, for exanple
the abr a&% PasipapaticlesuifagranediReationAddityacouPkingagsntsp BHers fXPaRHNENY

~addi ti Vefgeﬂ@?fifi&g,’anii?tﬁtigg)fc%sflguring agents, suspending agents, photosensitizers,

lubricants, wetting agents, surfactants, pigments, dyes, UV stabilizers, and anti-oxidants.

The amounts of these materials are selected to provide the properties desired.

20 Specific examples of additives include a surfactant such as those sold under the
tradename AEROSOL AY 50, commercially available from Cytec Industries,
Boundbrook, NJ, and a soluble dye such as those sold under the tradename Pylam Liquid
Oil Purple 522982, available from Pylam Products Co., Tempe, AZ.

25 Slurry
The slurry is formed by mixing all the components, for example the abrasive

particle, the continuous phase, the dispersant and any additives desired, for coating.

Backing
30 Examples of typical backings that can be used for the polishing abrasive article
used in the method of this invention include polymeric film, primed polymeric film, cloth,

paper, nonwovens and treated versions thereof and combinations thereof. Paper or cloth

backings should have a water proofing treatment so that the backing does not appreciably

-



Backi ng 30 Exanpl es of typical backings that can be used for the _poli sﬂﬁﬁg
abrasive article wused in the nmethod of this invention include p@l&ﬁ@{
film prinmedovgedymwersic film cloth, paper, nonwovens and trRET/BE0MErsi ons
t hereof and conbi nations thereof. Paper or cloth backings should have a
wat er proofing treatnment so that the backing does not appreciably -7 2 1

JUL 296 6 03/,076136, PCULJS03/ 01767 _ degr ade duri t ol i shi.n

oper ation, | ASBE BpIRE e FETRE OPiaa 66 R bd P e w5 T Bfed Bl P pgans
pol i shing i niukiRg pblidhd HRhOprabhitcSof thié@R¥dn@Bn. One specific type of backing is
polyneric filmand exanples include polyester films, polyester and

co- pol yest er, ni ddnpspeeiéid tynsiof daeking 1S pakemenrolilm mdiexamplessnclgdppolyesiérde

films, polyvinyl _alcohal .fil ol vpropwvl fi ol vet hyl filmand
the 11 ko, HP ekt 3ha L B miBloORbeF Ao by M boiFmilic i
t erepl i3 hal gloBramifefiimy, palyvilylaleyhd Tk codigtep@endriiad peBiediyldne filieandahy Meri ¢

filmbacking, In many instances, the polyneric filmbackings are prined.
The primer CdH& Fer example. assitable pplymesis B 1s palyethylene {gsephthalater Theguigdl es of

10 surf ace QbR Al vk BB hcORh N hefcthaRR i LM 0h FERY inGhREL TN Deam

t reat ment, treatmeént and scu 0 I ncrease ace areéa.
Exanpl es of pohemrivafiint lyqekings areepramed. ncl ude et hyl ene acrylic acid copol ymer

as disclosed in S. Pat. . 3,188, %65 . (Char bonneau et al E) col | qi dal

di spersion as taugiPriRFrGShe papriacycteraligh gr %W"E‘git)’wim@t X&F‘P))‘?S zi ridine

type ngjeri alg.@SaftfohOiefhde _@of&n§§1‘c§)§ﬁcnt,l\@v tatfiftRy Qieétr()ﬁ(‘esarﬁ}mmni,m on
h . Pat. No. Bon l.)

15 grafted priners as taught in U 4,563, 388 et al.) and
U S. Pat. Nadreatrdgn®33] &3difir{gdolincressedhe jurfathercbaExamglesay clensoalhpneepramers

attachnment neans on the surface opposite th pating of, s O secure
Che resulti NEEdARYcaAi AT eoHR s dhschpae B0 Salhs B bl 2ok <

att aphment TEAADomdu Q?als’j) &flﬁc?&l'ﬁ%p&%ib%‘afs'té{%hﬁﬂh_@.@. P&. NB.SQQ)OQSL‘:{ e fadfet 00p
fabric 20 for a hook and loop attachment, or an interneshing attachnment

system The abh@kirnineshipeimdtepielssa discinisedin §.SsPatoNg. 4.84%6bpdranty)radivadiger and

b [ ' th ' | at di ti it Iy, it
Shoul dl be TS REHRET =5 PRBIET & STt Nt s ot PagE £ aby U HN€ur  ages
of | apping t4gm3p34@ROBEaIdly, it is desirable that the backing be smooth and

of uniformcaliper so the lapping filmcan be used successfully 25 for
fini shing hi gh prideibesing mayia&oehgye an attachment means on the surface opposite the

coating of slurry to secure the resulting coated abrasive to a support pad or back-up pad.
This attachment means can be a pressure sensitive adhesive (PSA) or tape, a loop fabric
20 for a hook and loop attachment, or an intermeshing attachment system.

The backing should be sufficiently strong to support the binder and abrasive grains
therein under contemplated use conditions. Additionally, it should be sufficiently flexible | \}
to allow mounting thereof on the surfaces of lapping tools. Generally, it is desirable that
the backing be smooth and of uniform caliper so the lapping film can be used successfully

25 for finishing high precision articles.

The backing should be sufficiently thick to provide sufficient strength to bear the
coating, but not so thick as to adversely affect flexibility. Typically, the backing should
have a thickness of less than about 10 mils (254 micrometers), for example a thickness of
2 mils (50.8 micrometers) to 3 mils (76.2 micrometers).

30
Method of Manufacturing An Abrasive Article

To make an abrasive article, such as a lapping coated abrasive in accordance with

one method of the invention, first a slurry within the invention is coated onto at least one

-8-



The backi ng should be sufficiently thick to provide sufficient siifﬂﬁﬁquo
bear the <coating, but not so thick as to adversely affect flexi T

Typi cal lweo oblgsiacki ng shoul d have a thickness of |ess thgrgsabeois 10 m | s
(254 mcroneters), for exanple a thickness of 2 mls (50.8 mcroneters) to

3 mls (76.2 mcroneters). 30 Method of Manufacturing An Abrasive Article To
make an abrasive article, such _as a I pi n% %&?Led abrasiye in accordance
¢ a8

with onddgehhbrekig { WéS]Wéi?f’ltGﬁ‘PP#“? y ShRyment A eah&ention i s
coat ed oglQsih clogﬁi%t orQBfe coftirde. T &%@QQheWoQ&ééW@@l@t RELOIVERSAL 767 side

of a backing. The urry can be applied, for exanple, by spraying, roll

coat i ng, bindettprersirns @@aonamgorcrr:ad( @ ﬁm)roplaate tgthe Thesessystem tp Sorha pogtingcessed
so that the sol ts.and bin pr ecur sor orate or

appr opr i ‘?ré;xPB’Pilchg‘eéHWerH“%P?tdgﬁf]t‘ a"f%vraﬂf’ré‘ﬁ%iﬁ Y 1S PTEFL eig‘?ﬁ‘)‘flgy %he slurry

musy be gdrd &thidcled@n cgﬂtﬁﬁ&‘isatb's‘éﬁdl ev§%ack 8r @Jﬁ&%mmdemeec%wsr YIHeSe 5 @l so
subjected to condltlons to solid react or dry) the binder

pr ecur soswingTeedioncnciudg hcajwdp@aum§ltrwmldd@khémosemd§m@ baait r avi ol et
| i ght exposur e, el ectron_beam %@Bosure ani ne vapor exposure and noisture
PHETY

exposur e *PPRYEARF N RHHERTHENR SPihg | apping fil mhas a

t hr ee- di nensi pn@ktafl htiddimentd Re ﬁsmnhgi%@&tgemnbml@ tBekeieRfoR0ptotns.ed Wit h
the outer surface of a patterned 10 production tool prior to evaporation or

cure. ThEhsslusrysgoated backing pay beeentadied with theooyterrsurtaee of npatiemedi ate article.
Th?o' nt eé %ﬁ?ﬁ?&%&r rio? to ?\!a ofB6R of ETRY 94e % ?@‘Mﬁh@ a%ﬂ éﬁ cd @%bem an

uous™ process. TPV ARy be

fl r(st apﬂidrﬂﬁdia& artuﬂe Tﬂh@dmirleﬂmé atitle it hensébved- fe&ﬁ&mbrba@ﬁm&mn tool
contacted with a backi ng with the sl urr% bet ween the tool and_ backing, and
8

the sl ur@?ﬂeféﬂﬁ’élé!sb?sa% sanrmocess elp@aivrly.cha Juaymaypedaniappiehty ne
met hod ffBE Hgn ﬁzo!ﬁlgso %BQE&gro%'B @5H 2661 &t&%it%ﬁ%ac@?g%ﬂhéhé or the
novel aspe descr he pr

sen |nven I on 5, 152, 917
to Pi epﬂurrgbetalecﬁdre tecﬁlfaadthauleng,bmﬂshe/ﬁupyocbmdtmascestzhge iseapdsad ton t he

f| nished aprasiye artjcle rise by wei ywher e b t ween about 20%
Tl Ghei B oPdEioas | OB Baton PaSapDE 53t FRBAARE AT GHIE 1S ApnaEa. Serert °

part e Rr ERREPADYCH H@scﬂi@é’@m £ pfe0aitifEnGBATE I RSP RDOUs P IMowel ght 1 0

- 80% by wei ght supera raS| ve parti I'n specific exanpl s abr asi ve
coati ng Repprdtsks at | east about 30% by wei ght superabrasive particles, for

For effective abrasive properties, the coating on the finished abrasive article can
comprise by weight anywhere between about 20% by weight superabrasive particles to
20 90% by weight superabrasive particles. Generally the abrasive coating comprises about
20% by weight to 80% by weight superabrasive particles. In specific examples, the
( abrasive coating comprises at least about 30% by weight superabrasive particles, for
| example about 30% by weight to 80% by weight parts superabrasive particles. Suitable
diamond lapping films provide 15.0-25.0 mg cut on the Flap Lap Test defined below.
25 This invention is further illustrated by the following examples that are not intended
to limit the scope of the invention. These examples are merely for illustrative purposes
only and are not meant to be limiting on the scope of the appended claims. All parts,
percentages, ratios, etc. in the examples and the rest of the specification are by weight
unless indicated otherwise.

30



exanpl e about 30% by wei ght to 80% by wei ght parts superabrasive_part.i
di anond | apping filns provide 15.0-25.0 ng cut on the ﬁl1&HJLL

Sui t abl e

Test defi nedoasloosyss 25 This invention is further

i 1l ust rat eddiyisdobe1767

foll owi ng exanples that are not intended to limt the scope of the
I nvention. These exanples are nmerely for illustrative purposes only and
not neant tgxbelliniting on the scope of the appended clains. Al parts,

per cent age

are by wei gMaterlalll £9Sohael: cat ed ot herwi se.

S5 s, etc.

éﬁes. ;

are

in the exanples and the rest of the specification
30 -9 2 1 JUL 2006 WO 03/076136

PCT/ US03/ 01267 _Exanples Materials and sources: Material Name Description
Source Efka 44BGichal N¥amei ¢ di sper BesdripibikA Addilti ves USA, Sbwre Stow, Ohjo
Ef ka 4046 Cc di spers iﬁ? ves U . ] 0
Sol sperse F’%%OPOI yIer i cpgélgglgﬁgan sllJ/&vetci a ﬁ’?gﬁr{e‘(@dgﬁg %éﬁt ives
Charlotte, [NC Sal sperse 240 SC Polyneric di Loy HR, i i
Additives |@Gferd@itt e, NC So| Bogmsec dxpearifol ye BHKAlAddaveaRiS AABCi a
Pi gnents apd Additives Chaflotte, NC Lactinon |\8dw,®igioand di spersing
Byk- Chem e [QSAITC ATV Pat os _Par k. —TT1T T D sperbyk- 10T 2ot yiTeri ¢
di sper sant §>S9 Pfﬁ%ﬁpé&@ A | hEOlYBSPS SRRt 111, évﬁcggé‘ﬁg%f‘ %%Agg?(ﬂ)’ﬁ%n c
di spersant {Byk-Chemie USA Lhc. Palos Park, |11 SPAEPY&NC AY 50 surfactan
Cyt ec | ndugtSolspsrse Boa0RT 0okPolNheriVadispepsait CC- HAvQuiatRegmerity aAd AlddRives
Gol dschni df Chenical Corp.,| Wetting Agent Janegiatlbee, NA
Solsperse 32000 Polymeric dispersant Avecia Pigments and Additives
Charlotte, NC
Lactimon Wetting and dispersing Byk-Chemie USA Inc.
additive Palos Park, Il
Disperbyk-161 Polymeric dispersant Byk-Chemie USA Inc.
Palos Park, I11.
Disperbyk-164 Polymeric dispersant Byk-Chemie USA Inc.
‘ Palos Park, 1.
Aerosol AY 50 Surfactant Cytec Industries, Boundbrook, NJ
Variquat CC-59 Quaternary Amine Goldschmidt Chemical Corp.,
Wetting Agent Janesville, W1
SIK*-5C3M 0-2 micron {p) diamond General Electric Micron Products
powder Deerfield Beach, FL
Tomei diamond 250 nm diamond powder | Tomei Corporation of America
Englewood Cliffs, NJ
YP-508 Phenoxy Resin Tohto Kasei Co. Ltd., Inabata )
America Corp., New York, NY -
Mondur-MRS Isocyanate crosslinker Bayer Corporation, Pittsburgh, PA
Silwet L-7200 Silicone/ethylene OSi Specialties, Greenwich, CT
oxide/propylene oxide
Wetting Agent
Milling Procedure
5 Roughly 40 cc of 0.5 mm diameter Yttria-stabilized zirconia beads (available from

Tosoh, Hudson, OH or from Toray Ceramics, George Missbach & Co., Atlanta, GA) were
put into the basket of a Hockmeyer HM-1/16 Micro Mill Electric (“Hockmeyer mill”)

(Hockmeyer Equipment Corp., Harrison, NJ). The desired superabrasive particles were

-10-



SIK*-5C3M 0-2 rn~icron (p) dianmond General Electric Mcron Prodyc j E@gder
Deerfield Beach, FL Tonei dianond 250 nm di anond powder Tonei {:) bk n of
Aneri ca wbngleswed Ciffs, NJ YP-50S Phenoxy Resin Toht o #ase§o3fois7 Lt d. ,

| nabata Anerica Corp., New York, NY Mndur-MRS |socyanate crosslinker
Bayer Corporation, Pittsburgh, PA Silwet L-7200 Silicone/ethylene OSi

Specialties, Geenw ch, CT qxide/ propyl ene oxid Wet ti Agent M Iling

Pr ocedur‘é’e_ﬁh%%‘hp&?%@“e&r' e(fPSC‘ﬁﬁﬁ? g%&‘ffﬁ"éfm‘i/f(ﬁ?’?rﬁ-“éefea@i%f‘ipg‘_é’i?d?i"?rc fi a
-beads (ay@idoRRpBwHECHd sEREEBriefri A8 sphdl 0T THe! 04MItI O AYx (bR AdY théh mizRAr g€

M ssbach & Co., Atlanta, GA) were pul into the basket of a Hockneyer

HW 1/ 16 Mthe 0% sptedietingraf shg Mpidokeney anll Kéa. #200 rpgockmeyer Equi pnent  Cor p.
Harri son, NJ g;e gtleé%red Sy erabrasive particles were -10 2 1 JUL 2006 WO
03Al 7613%4%?}30 3 7™Mf'Gfed i nto the chanber. The specified dispersant
andssol vent w@epprérhﬁwimr@ﬂa@g@bhy Reuscdtadadithi ROWMEaholaRdarShdiphtesd iy i ef |y
with a spatula. The resulting m xture was then mlled at the 70% speed

set ti ng BAYIREC fiseriieled baispmples weradieolveg g tetiby droliran LR WIODBLET i nat i on
> Cel peE&%@Mﬂng&ro%%.%Ve%ﬁ{mohéwﬁ%%ﬂt&é)d x%gﬁ{é.ﬁ‘nﬁh‘éao%?e geul ar vei ght of
the polymeric dispersarnt. e sanples were dissolved 1n tetrahydrofuran to
an appr odispedable fliencledibredhjeoton0 fTHR. idfebtionidume bk 1160 snivetieerf Thé eammple usi ng
0.2 mcrometer PTFE disposable filters before injection. _The injection

vol ume weRuaes waTe vigorqusly shiken ig arahpker fait lgashershows aetforeltigtion 9k haken in a
shaker for.at | : | | ¢ I i he

nabr e Aecilon, PRShodind Uiy BELAES, WAk BROGRIBRE Iecdl BEh ST,

(Vat ers G¥agers Codpl, Milidrd, AN ) wiithha arsia EEXDHILSBM sk Deidrsar (BlitarhtAssodidks t ech

Associ at s nc. , rfjeld, IL),.cqolums: Jor dj xed_ Be 0 cm and Ix
Jordi SoBA ey cobifus: Aagbidh AEl Baa (i siaban] IV SHRGA (4P a o vias
1.0 m/rpbpa AZ&05RE IRNUSRIM! BIA). 8L HBGahleQPhsVYa £11/80h Y StasiSas uslaapdar ds
(Easi cal) (Polymer Laboratories,” Inc., Amherst, 15 M.
calibration were Polystyrene standards (Easical) (Polymer Laboratories, Inc., Amherst,
15 MA).
The following Table 1 gives the molecular weight (Mw) of the dispersant samples

of the dispersant material as received from the vendor using the above described

procedure.
20 Table 1
Dispersant Mw
_ Disperbyk-161 141653
| Disperbyk-164 6217
Solsperse 24000 SC 3990
Solsperse 32000 3060
EFKA 4400 8121
EFKA 4046 192532

Amine Value Determination

The dispersants were measured for total amine value by titration. These titrations
used a Metrohm 751 Titrino™ autotitrator (Metrohm, Ltd., Herisau, Switzerland) and a

25 Ross combination glass electrode (Orion Research, Inc., Cambridge, MA). The
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The follow ng Table | gives the nolecul ar weight (Mv) of the dispersant:
sanpl es of the dispersant material as received fromthe vendory ugijpgiishe
above descrizagdo7pecedure. 20 Table | Dispersant Mv D sperdgniesheihi 41653
Di sperbyk-164 6217 Sol sperse 24000 SC 3990 Sol sperse 32000 3060 EFKA 4400
8121 EFY-A 4046 Arnine Value Determ nation The dispersants were neasured
for total am ne val ue ngtltratlon These titration used a Metrohni 751

Titrino TM AueBeiery@liths dyNBtiF GHAON vare; PHARGasWInE 8PS 79PPaifjatigRdals 25 Ross
conbi nati on 9 FReReaceth ish 1 Gl b 998irad®rhe The 2 1
JUL 2906 V\ﬁ%%@l%éﬂ g?bsb Cg(?L%? gg?arrlgt@r%syo t he dyng?n C tletratlon
ver e, pH neawthodrgnpiogd corresponts to ASTEM wamdast st D273 9 bor iovalremeatuhber, and

0. 0995N HO _in |sopropyl al cohol as titrant od enpl oye

cor r esponds The daperRans ad Repydgd b é’é’(’e ng%dlﬁﬁ?l"ﬁth‘Paslo raiﬁ nel HHH‘BB%IOP[O}P%‘:

di spersant gg g SRR w A Rei ) WAt ERIRANTIE LR sdknpjt WHsXt ur e
of tol ?ene 5 %ﬁgﬁ%ggﬁ%ﬁ%f al cohoﬁﬁ wI'he %olut I on W?is tp%g% tlat rzsit ed tost he
endpoi nt. Eacdlymdipliriplivate. Thaadlyined alur was thén catwdated i 1Agrameo\ative was t hen
cal cul ated for l_g\ra of actlv% i[en%eedi ent and is reported in Table 2.
Table 2 MeaSHH b pdepilsdanilah i ght percent Anine Value Dispersant

Val ue (provided by vendor) (corrected) Disperbyk-161 12.4 30 41.3
Di sperbyk- 164 16.6 60 27.7 Sol sperse 24009 SC 28.0 100 28.0 Sol sperse

32000 17.2 100 17.2 EFKA 4400 42.2 40 105.5 EFKA 4046 15.2 40 _38.0
Measured | Active Ingredient weight percent | Amine Value
Dispersant Value (provided by vendor) (corrected)
Disperbyk-161 12.4 30 413 |
Disperbyk-164 16.6 60 277
Solsperse 24000 SC 28.0 100 28.0
Solsperse 32000 17.2 100 17.2
EFKA 4400 42.2 40 105.5
EFKA 4046 15.2 40 : 380
Solsperse PD-9000 0.0 100 0.0
10

The AV for each sample was then calculated using the formula

AV=1000*[{ Amine Value)/(Mw)]

The resuits are reported in Table 3.

15 Table 3

Dispersant Amine Value Mw AV )
Disperbyk-161 41.3 141653 0.29

Disperbyk-164 27.7 16217 4.45

Solsperse 24000 SC | 28.0 3990 7.02

Solsperse 32000 17.2 3060 5.62

EFKA 4400 105.5 8121 12.99

EFKA 4046 38.0 192532 0.197

Solsperse PD-9000 | 0.0 N/A 0

Examples 1-3 and Comparative Examples A-C

Initial screening of the dispersants was conducted by noting the appearance of

sonicated samples comprising 3 g of diamond (SJK*-5C3M diamond, nominally 1 micron

-12-



Sol sperse PD-9000 0.0 100 0.0 10 The AV for each sanple was then cal cul ated
using the formula AV= 1000*[ (Amine Value)/(My)) The results a ged in
Tabl e 3.wgw3hafibe 3 Di spersant Anmine Val ue MW AV Di sperbsdwﬂ@riz %@3@41653
0.29 Disperbyk-164 27.7 6217 4.45 Sol sperse 24000 SC 28.0 3990 7.02

Sol sperse 32000 17.2 3060 5.62 EFKA 4400 1 105 51 8121 1 12. 99 EFKA 4046
1 38.0 1 192532 1 0.197 Sol sperse PD 9000 ﬁ N A 10 Exanples 1-3 and
Conpar at PipBetsrh O S dispereant aetives pnd gy @é?‘i"i“hﬁ’eg’ﬂ’l eRE! kftlsdp Pamide alc‘@nduct ed

by notin r M
(Sakc - SCaRPpisaRRER ARESiciiondS Wik oR8 YB3 TEl0nS 503 Mg B EiBze
Pci r/ uS08Ath hAsdFoden istckedral then Qani’c@cﬁﬁos pe meaut:s m@tbe\nebtoargdhsswﬁrklcd:aaemtg met hyl

et hyl ketone to oyi de a total anpl e edla ,

i sper s aHTaSariaoBe 1 Stpies Reteahen Museed i mp R riseLEua S RPBH: Aooden

sti gk anﬁ‘pﬁeﬁ&ﬂcé&ﬁé H&E@ani e p&ﬁ:c‘l@ 4 R8s h@aﬁréﬁﬂqhﬁl@@]ogﬁésﬁﬁﬁérﬁﬂ GligaRI ng

ul trasoni ¢ bath. The sanples were then allowed to sit undisturbed for up to
| hour. CThelts %p@anmcélM§cnmre¢ dervebetan @5KaiGoueeCeipz Minms Hwadbe ed i n

1- met hox r opanol Coul ter N4+ Dynam c Light Scattering device at
250C (Coi[ﬁ i%éi) ?pﬁmeﬂ/l”hj};‘?n‘g gL) The results are reported in Table 4. Table
4 Exanpl e Dispersant Appearance Measured Particle Size(s) Conp. Ex. A None
At 3 minutes clear fluid Not Measured and a gray cake on the bottom

Table 4
Example Dispersant Appearance Measured Particle
) Size(s)
‘ Comp. Ex. A | None At 3 minutes clear fluid Not Measured
and a gray cake on the
bottom
Comp. Ex. B | Lactimon At 3 minutes clear fluid >3 microns
‘ and a gray cake on the
bottom
i Efka 4046 ! hour, opaque suspension | 779.6 nanometers

Comp. Ex. C | Solsperse PD-9000 | 1 hour, opaque suspension 87% 557.0 nm
13% 1915.9 nm

2 Solsperse 32000 1 hour, opaque suspension 65% 941.6 nm
' 35% 414.0 nm

3 Disperbyk-161 1 hour, opaque suspension 64% 1556.2 nm
36% 498.2 nm

10

Examples 4-7 and Comparative Examples D-G

Initial screening of the dispersants was conducted by noting the appearance of
sonicated samples comprising 2 g of diamond (SJK*-5C3M diamond, nominally 1 micron
diameter), 0.5 g dispersant actives and sufficient methyl ethyl ketone to provide atotal 5 g

15 sample weight. The diamonds, dispersant, and methy ethyl ketone were initially blended
with a wooden stick and then sonicated for 25 seconds at 300 W of continuous power at
20 kHz (Ultrasonic Processor Model GE600-5 with a ¥2 inch diameter “microtip™ horn,
Ace Glass Inc., Vineland, N.I.). The samples were then allowed to sit undisturbed for up
to 1 hour. The appearance was noted and the particle size was measured in 1-methoxy-2-

20 propanol using a Coulter N4+ Dynamic Light Scattering device at 25 °C {Coulter Corp.
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Conp. Ex. B Lactinon At 3 mnutes clear fluid >3 mcrons

the bottom | Efka 4046
Ex. C Sol speysas b1 000
2 Sol sperse 32000 1 hou
Di sperbyk- 161 1 hour,

Exanpl es 4-7 and Conparative, Exanp

di spersant s Mami

1 hour,
1 hour,
r,

opaque suspension 65% 941.6 urn

and a gray cake on.

opaque suspension 779.6 nanonet @risJUICHb.
opaque suspension 87% 557. 0 morAR%/49485. 9 nm
1 35%414.0 nm 3

opaque suspension 64% 1556.2 nm 36% 498.2 urn 10
es D-G |nitial cre% of the
EHBu??f"éﬁieso‘y“hﬁ’fe?ﬁ]dﬁ’lﬁé‘ﬂ&b%@e\?‘ﬁ%%r 61 OI SHHREVEE "Shnpl es

Comprising ZednditedtbfRide i2d oSt ¥ndine dea NPHE FALIWark ridiealn TAPRIEL o1 )
0.5 g di speresant Eﬂact s gn?sbf cilwent met ﬁyl et hyl ket ongB to provide a
total 5 g 15 sanple weight. The di anonds, dispersant, and nethy ethyl ketone
were initially blended wth a wooden stTabfe &nd t hen sonicated for 25
Seconds at 200_\W of —cont Iﬁllnllc nn\l\nr at 29_!1“ [ | I! tras nLJ: Processor e|
GE600-5 witH aEsamplench di amet ePispefsatiot i p" harn; 5 Mige ﬁa addeapyred Pdl\%CH-'eI and,
N.J.). The sanples were then allowed to sit ur dhpnearased | or upSth:((s) | hour|.
The appear anfCg wasS not € e particle siz asyr edy Xy-2
20 pr ggan(ﬂ q ZF (‘mjdéﬁgq@gg F\Bngm_n Li nhj' Secat ;@. o ?:?%&OHELSEQ y
(Coulter Corl® -13 2 1 Bile 44006 WD 03/ 076136 PEIPUIS03/|017658 navometers FL)|.
Sanples with glear Tayerg,alt&rsfpogi nutes or | es&l&jd settl Hpg)l\pﬁ;)ﬁle&%
eval uated f LpaHf‘ul ©- §O§UI§QL |Jr%glut HoR—tHH-egs- ||urcu he—+esttts—are—
reported in [Keamp Bx. DrajpPia-9%908xanpl es Di spersant SleM n. |veadVntdtrapablei ci e
Appearance Size(s) 4 Efﬂsﬁpé&@g@l@;oudy 790 nanometRgs Eédcasdb%%o%&wy
768 nanonet ers—6—_Sol-spers 80 786 monEters: 9000
Cl ear Not AV&i9mp k- E Sodium dodecyﬁsulphate Clear N6t Available
Comp. Ex. F | Cetyl trimethyl ammonium Clear Not Available
bromide
Comp. Ex. G | Silwet L-7200 Clear >3 microns
5
Example 8-13 and comparative Examples H-1
A series of diamond dispersions (using SJK*-5C3M diamond) were prepared and
evaluated at the 10% level of active ingredient based on the diamond content. Initial
slurries were prepared by weighing dispersant into a 25 mm diameter glass vial and adding
10 methyl ethyl ketone to a total of 9.00 g of material. The dispersant was allowed to dissolve
and then the indicated amount of diamond (SJK*-5C3M) was added. After the sample had
been prepared, it was shaken by hand and allowed to settle for 5 minutes. The level of
settled dispersion, observed as a dark gray layer below the lighter gray layer of solvent and{ )
suspended diamond, was measured and recorded as millimeters from the bottom of the
15 vial. Each vial was then sonicated for 20 seconds at 300 W of continuous power at 20 kHz
(Ultrasonic Processor Model GE600-5 with a 2 inch diameter “microtip” horn, Ace Glass
Inc., Vineland, N.I.). The samples were again allowed to sit for 5 minutes, and the
measurement of the settled dispersion was repeated. The samples were allowed to
continue sitting for another 25 minutes (30 minutes total after sonication) and the
20 measurement of the settled dispersion was made again. The vials were then opened and a

wooden stirring stick (3mm diameter) was gently lowered into the dispersion to determine

whether or not caked material could be felt on the bottom. The vials were sealed again,
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7. Di sperbyk- 164 C ear 790-1500 nanoneters, Conp. Ex. E Sodi um dodec
sul phate Cl ear Not Available Conp. Ex. F Cetyl trinethyl ammr'jﬂujﬁl.dﬂé‘nr Not
Avai | ablweo opomiddde Conp. Ex. G Silwet L-7200 Cear >3 m @CONsBI7EXanpl e
8- 13 and conparative Exanples H A series of dianond dispersions (using
SJK*-5C3M di anond) were prepared and evaluated at the 10% 1 evel of active
i ngredi ent based on the dianond content. Initial slurries were prepared by
wei ghi ngﬁndlgpéy i;aad]@n itheiioside, 2eherming PEaseica or ghsease of caked matestalipaidd E@ met hyl
et hyl ket.on t f i spersant was allowed to
di ssol ve'™ ‘rﬁlé{ PREnN thgcﬁugld‘ﬁ’((%gg %%sh@ﬁ%'@blg%ﬁ?vﬁgﬁw 5C3M was added.
After the sanple had been prepared, it was shaken by hand and allowed to
settle for 5 minutes. Th%bje%vqlrelpgmhoslq;ftdlﬁgmm(ﬁpfg\elgs%lgn observed as a dark
gray layer below the lighter gray |ayer ol vent and' suspended di anond,
was neasured andexanpkded as m IDijpeesasr s fr )mmﬁﬁerbmttomlofantolnd 5 vial.
Each vial was then sonicated for 20 seconds atw@%@t@ Wagm gpys power at
20 kHz (Ul trasonicProces gr od GO0-5Twth 7 rinch_dranet er
"microtip" hdtn, Ace d.ass ms%ﬁ@>§ﬂd N J. P! The sandt'®s were again
allowed to gia for 5 m nut esms@mmao measur enet] of the seﬁotle(pl di spersion
was repeat ed: O'i:hé sanpt es T @ owed t0— COMtT 12 STt ing or—anot her 25
m nutes (30 m-nutes total Ay ni.cation) land t- 20 a enent of the
settl ed di sperisi on was nmadeEf&kgd0aé The vial$ wer@2fhen pperdd angd a wooden
stirring sti 3nm di anmet TTy Tovered,;nto the dispersion to
determ ge C}elf)‘t .L.eL or—not %@%ﬁmgp y coyl-d hew A- ﬁk}zphmtom The
vials were seldl ed agai n, _|iRisperbyk-16606 WO 03/0(765"136 " PCT/ USB3/ 01767 and

gently laid qulomﬁ%,{ Hsiﬁe whenet he presenge orO@sence of; paked materi al
coul d be visga-y—oebserve "”*““‘ wei-ghtsr+are—as—she > 6 bel ow.
Table 6: Pr &Q@Pl%ﬁlof di a%ﬁlfriﬁpsl%%}ogl ons | Exanpie Di sBeréaQQt Dlspersant
D asond Weight (g) Wight (g) 8 Solsperse 24000 SC 0.1 1.12 9 Sol sperse

32000 0.1 1.00 i .
The results of the tests are summarized 1in Table 7 below:

Table 7: Analyses of 1 micrometer diamond dispersions before and after sontcation.

5 Min. 5 Min. 30 Min. Caking
Setthing* | Settling** | Settling** | Detected by | Caking Detected
Example (mm) (mm) (mm} Stick? (Y/N) | Visually (Y/N)?
8 23 26 25 N N
9 23 25 22 N N
10 23 26 24 N N
( 11 23 25 24 N N
12 23 25 23 Y Y
13 7 10 Y Y
Comp. Ex. H 5 6 Y Y
Comp. Ex. 1 22 24 24 N N
* Prior to sonication
10 ** After sonication

The greater the height of the “settled dispersion” {i.¢., the less it has settled), the
better the dispersion. The absence of visible caking on the bottom of the vial is another

subjective indication of better dispersions.
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10 Efka 4400 0.25 1.02 11 Efka 4046 0.25 1.00 12 Disperbyk-161 0.33 1:13
13 Di sperbyk-164 0.17 1.02 Conp. Ex. H Lactinmon 0.20 1.02 Conp.! HK. 2006

Sol sperse PBEOBO7€340 1.00 5 The results of the tests are SMmMESIBLEE7I N
Tabl e 7 below. Table 7: Analyses of 1 mcroneter dianond di spersions before
and after sonication. 5 Mn. 5 Mn. 30 Mn. Caking Settling* Settling"

Settling" Detectgd ki Detecte Ex ( k? (Y/'N)
Visually (YN B a, BB RS by e SR TRy i1 S D) B
24 N N 12 Zd&idénalmethyYethBkeforklfod partivle CidRanallris ohl aFHdérith DghY scabienpg EX. 1 22

24 24 NN Prior to sonication 10 After sonication The greater the height of

the "sett| eBatiFlspir apgfpier (Hoaba Insigments Compankdrepe(Gadylodeider 9Bk (e the
di sper si on. [

onother - sutiipfPaeRaayR X rabitl iR QAR bRBuBatRERIAE A Ll
03/ 076536 P&Fﬂ WSO D T2 Eval ied 3l th,utds héentha Fisst wealgsis hakbtmnl:npnim:zﬁ anstdsanp| es

diluted as neces into dd| naI thyl ethyl keton ticle size
anal ysi s onogPepﬁﬁfoﬁgulPﬁ‘%‘h’E” ‘E:&‘?I #he: IEE%\FCPF Sl%reéll?é“aé‘ﬁﬁf%'garbl%)%?l?ﬁ'a '
I nstrunents Conpany, Irvine, CA, Nbdel LA-910). The sanples were anal yzed
as rapidly as they could be prepared (diluted into the sanple cell), 5 and

were then reanal yzed 3 m nut es Tableé Atmdysks osdisparsibysi s had been conpl et ed
in order to

Initial Analysis Second Analysis
Percent Percent
Example dso(p) | doos(p) | <b.5p | dso(p) | doos(p) [ <15
8 0.995 2.587 86.2 0.981 2.560 87.0
9 0.988 2.612 86.3 0.993 2.659 85.7
; 10 1.042 2.796 82.7 1.046 2.807 82.4
11 1.034 2772 83.2 1.055 2.781 82.3
12 1.067 2615 86.0 1.026 2.745 83.8
13 1.103 2.977 78.2 1.103 2.963 78.4
Comp. Ex. H 1.814 5.359 35.2 1.800 5.217 35.6
Comp. Ex. I 1.259 3.631 65.5 1.265 3.642 65.1
10 The lower the dsg and dgg 5 values, the better the dispersion. The higher the

percentage below 1.5 micron the better the dispersion. The closer the “initial” and B

“second” analyses are to each other, the better the dispersion. ( \)
Example 14:

A solution of 40% dispersant in methyl ethyl ketone (Solsperse 32000 (15.1 g))

15 was blended with 402.4 g methyl ethyl ketone and poured over 400.6 grams of diamond
(SJK*-5C3M diamond powder) as described in the Milling Procedure above. Aliquots
were taken at t=0, 1, 2.5, 5.0, 10.0, and 20.0 minutes, and samples were analyzed by a
Horiba light scattering particle size analyzer (Horiba Instruments Company, Irvine, CA,
Model LA-910). Samples at t=10 and 20 min were also examined by Hegman fineness of

20 grind gauge. The resuits are shown in Table 9.
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ved

0 1 002 Not Ooserved 1 1.09

5 Not Obse

7 Not

ved
A dispersant (Solsperse 24000 SC (6 Og)) and 395.7g methyl ethyl ketone were

- weighed into a clean beaker, stirred by spatula until the dispersant was dissolved, and then

and poured over 400.6 grams of diamond (SJK*-5C3M diamond powder) as described in

the Milling Procedure above. The mill was run for 20 minutes at 50% power (ca.

3000 rpm). Aliquots were taken at t=0, 1, 2.5, 5.0, 10.0, and 20.0 minutes, and samples

were analyzed by a Horiba light scattering particle size analyzer (Horiba Instruments

10

Hegman fineness of grind gauge. The results are shown in Table 10.

15

Table 10

Time

Dso (1)

Hegman Observations

0

0.506

Not Observed

1

0.923

Not Observed

2.5

0.887

Not Observed

5

0.896

Not Observed

10

0.944

Not Observed

20

0.924

Dispersion looks good; few agglomerates

Example 16

Company, Irvine, CA, Model LA-910). The sample at t=20 min was also examined by

Dispersant (Solsperse 24000 SC (40.8¢g)) and 239.7 g of methyl ethyl ketone were

weighed into the Hockmeyer mill with 681g of Tomei diamond according to the Milling

Procedure above. The contents were stirred by hand until “lump free”. The mill was run

for 20 minutes at ca. 4200 rpm. Aliquots were taken at the intervals shown, and the

20

sample at t=20 min was analyzed by a Horiba light scattering particle size analyzer
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A mixing kettle was charged with 4.5 g of a surfactant (Aerosol AY-50), 5330 g
methyl ethy] ketone, 132.0 g toluene, and 36.5 g of 1-methoxy-2-propanol. 270.8 g of the
dispersion from Example 15 above (consisting of 201 g diamond (SJK*-5C3M),3.0 g
dispersant (Solsperse 24000 SC), and 66.8 g methyl ethyl ketone) was added to the kettle,
and the mixture was stirred by hand. 5.1 g dye (Pylam Liquid Oil Purple 522982, Pylam
Products Co., Tempe, AZ); a monophosphoric acid ester of tris(tetrapropoxylated)
trimethylol propane (12.1g, 75 wt % in toluene); 5.0 g Variquat CC-59; a polyester
polyurethane resin (246.0 g of a 35% solution in methyl ethyl ketone) synthesized from
21% neopentyl glycol, 29% poly-g-caprolactone, and 50% MDI-isocyanate made with
conventional polyester condensation reaction; and a phenoxy resin (YP-50S Phenoxy
Resin {123.0 g of a 30% solution in methyl ethy] ketone)) were added. The resulting
slurry was stirred for 10 minutes, and 24.5 g of isocyanate crosslinker (Mondur-MRS) was
blended into the kettle. The resulting dispersion was knife coated on to 3 mil (73.5
micrometers) polyethylene terephthalate film at 30 ft/min (9.1 m/min) with a 1.3 mil (33
micrometers) knife gap, dried in a 200 ft (60.6 m) long box oven at 225°F (107.2°C) and
wound on a roll. The output roll from the oven was placed into another box oven at 165°F
(73.3°C) for 24 hours, and the material was then removed and cooled to room temperature

prior to testing.
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settled too fast. 5 NA Sanple drawn; few agglonerates evident. 10 NA
Di spersi on | ooks good; a very few snall agglomerates 20 present,Z Véby2§bod:;

No aggl qughabhagsd ound. 5 Exanple 17 A mi xing kettle was pghafggei-w4th 4.5 ¢
of a surfactant (Aerosol AY-50), 533.0 g nethyl ethyl ketone, 132.0 g

toluene, and 36.5 g of 1-methoxy-2-propanol. 270.8 g of the dispersion from
Exanpl e 15 above (consisting of 201 g di anond (SJK*-5C3M, 3.0 g 10
di sper safatkaplesser se 24000 SQ and 66.8 g methyl ethyl ketone) was added to

t he kettle, AT a1 : i qui d
G purpl o' 525861%p P AHEEATR PN KB o B b Bl et o
ester of /167 s (4t Bpfldi¥oxy xa6.88 mm txrd Setim)laod gloed pathe yaddacrylatg adhesivet % i n
t ol uene); 5, Var i quat, CC, 59; ol yester ol et hane resi 246.0 g of
a 35% s%)‘Pl}f“'? gﬁtgﬁu a%gf;@% Sthyy | k@’t ¥ "ségf‘ _ i"zzﬁg[i Wﬂgrﬂ]‘i@nﬁn’lf_’q@écneopen?yl
gl ygol, _£8r°(§ &gg?/r@'fﬁp@%s%hﬂ{'%.;t%ﬂ) e WhThﬁW%ﬂ@& EurbREDietkd fte

conventi ona yest er condensation teaction; and phenoxy ‘resin (YP-50S
Phenoxy pdrparidicul4r23 the rgetaf plate 208 pamnllat toeach othame tihg buchtthatIthdyedre spackd wer e
added. The resultin Jurry was. stirred for 10 minutes, and 24.5 g, of

[ socyanate (4 BeeprteT BEntiHRFC RS HE s wgBa o wideha st ik Mt

resul ti n}IS}eéjs'e§ BRI VoQRArDBSpikits a8 ain et £d/201% 503 4hin X 15 Bng Qidek 6F %ﬁin%r s)

pol yethyl ene tereplithalate firlmat 30 ft/mn (9.1 mMnmn) with a 1.3 ml| (33
m cr orret &l yudhrthdtdhgybyn cagbide gieces are 200stdntly(feo againyt tholappippfilovdbeat 225' F

(1Q4. 2' nd . wound_on rold. The .o t.noll, fro e ov S.pl aced
{6 anclRBRE guE IR T Aqaed on 08P S ot ERB) L RO GHARY bR PCTE
theg r engi¢aehaMdneRali€n bbitaDREhibANTEE aédéheic iPEhd¥en tOmbestefate 2ba2 1 J U L
200 WO 03/ 076136 PCT/US03/01767 Flat Lap Test Two pi eces of carbide

( #STB- 28@rcuias mpdiass with ajtrayplof 4/t 14" (19 mopre thy nandy gaectiops oneaddr x 1/4" x 1"

(1.58 m 5 >, 4 . : i es,) to the
o surRuduiod TR bucRect iChkeRUGe R Re Mbus BANGARAYSL 8 SR, 50
pl at e 5 aldxhgbadeepldid 26d lappikp f{id &8 rotated Xor2800 renolatjore dg@04 s4E Hprh badilet he

gl ued carbi de pieces are . perpendicular to the netal_ plat Ofa[n)&j parallel to

eadR ot h®F 12Pping iatrekece Kheinglabricated gzﬁgé e’%jgrops/sec ofa 95/? bleng water and
detergent (Contrad 70, available from Fisher Scientific, Pittsburgh, PA). At the end of the

5000 revolutions, the workpiece is removed, cleaned of residual lubricant and swarf, and
reweighed. The difference in mg is reported as the cut observed for the sample. The
article of Example 17 produced a difference in mg of 15.1 mg. Commercially available
20 diamond lapping films provide 15.0 —25.0 mg cut on this test.
Various modifications and alterations of the present invention will become
( apparent to those skilled in the art without departing from the spirit and scope of the

invention.
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3/4" (19 nlm apart. This workpiece is then weighed and nounted under a

| ever arm which presses the two carbide pieces against a 4-1/2" X ﬁJLglléﬁh
nm x 127 nin) piece of lapping filmsuch that the two carbide pieCes ar
constantly flat against the lapping film The 10 lapping film in turn, is
cl anped on a steel plate which is driven by a notor and eccentric such that
it nmoves in an orbital fashion. The eccentric is chosen to nove the plate in
a circular notion, with a travel of +/- 3/4" (19 mm in the x and y
directions o revol ution. The workpiece is pressed agai nst the | apping
filmwith af of 51bs. (22 N and the base plate and | apping filmare
rotated for 5000 revolutions at 304 +/-6 rpmwhile 15 the lapping interface
is being lubricated with 1-2 drops/sec of a 95/5 blend of D water and

det ergent (Contrad.Ad EBD%W%BT@%FQR?W@H& Scientific, Pittsburgh, PA). At

the end of the 5 i , Ia is renpved, cleaned of
resi dual | ubri cangﬁ%ﬂﬁgy!ﬁﬁyéﬁvﬁg@d%e difference in ng is
repgrteg asdt Pfe cah siraelvecchating oh&haanajor. suffmee ilaftﬁﬁ:betl‘:ldEFExanplde 17 .
roduced a difference in .1 Ner ci a avai e 20 di anpn
oot e 11 mcnpURIng atyenst 3% Brgvaht S8 B SHRerabESIVG B Le, NRRTEIR AL | ons
and al terati i i M| : t hose
skilled in t&@aaﬁm%%ﬁ@%aéw\ﬁ%} F’?’@’m\a?‘héeb@% r % ugﬁﬁe@@(g’[g%lﬁoq) t he
invention. -19 2 1 J UL 2006 9Widetabrasivbparticlesarticle conprising a

backi ng having a major surface;. and.,an abrasive coating on the nmgjor
surface of the backing conprisi ﬁg‘:‘%{’ttﬁ'll-%@t&mitﬁﬂﬁei ght of a superabrasive

particle, wherein a%&%ﬁﬂ{ﬁfﬁ'ﬁ@mﬁi Q%dlimg?rﬂa\ggy%érrﬂm&g%ﬁ@@me slurry

conpri sing superabrasi've particles; = a continuo ase; Sper sant
conpri sing a (Mwyotgréster than 568 and lrameasiipible tol)AminegVehteer t han 500 and
a neasurable total Anmine Value. 2. The abrasive article of claim1l, wherein
t he di spersant conprises a polynmer having a nol ecul ar weight (My) of

greater than 500 angranakrdsife SARM of cldh@l Awherdin The abrasive article of
claim2 wherein the abrasive coating is
the dispersant comprises a polymer having a molecuiar weight -

(Mw) of greater than 500 and an AV of greater than 4.5,

3. The abrasive article of claim 2 wherein the abrasive coating is
derived from an abrasive slurry compriging a dispersant comprising a
polymer having a molecplar weight (Mw) of greater than 1000.

1 4. The abrasive article of clalm 2 wherein the abrasive coating Is
derived from an abrasive slurry comprising a dispersant comprising a
polymer having a molecular weight (Mw) of between about 3000 and
about 4000. |

5. The abrasive articla of claim 4 wherein the abrasive coating is

derived from an abrasive slurry comprising a dispersant comprising a
polymer having an AV of between about 5 and about 7.5.
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derived froman abrasive slurry conprising a dispersant conprising a

pol ymer having a nol ecul ar weight (My) of greater than 100D. 4. The abrasive
article of claim2 wherein the abrasive coating Is derived fromanafggpsi ve
slurry conprising a dispersant conprising a polyner having a nol ecul ar

wei ght (Mn) of between about 3000 and about 4000. S. The abrasive article
of claim4 wherein the abrasive coating is derived froman abrasive slurry
conprising a dispersant conprising a polymer having an AV of between about
5 and about 7.5. -20 2 1 JUL 2006 6. The abrasive article of claim?2

wherein the abrasiyerg@abradivé arddeiofedaint QrwBaralthe i AbTasivier FoatiifiRy | sing a

di spersant conprising a polyner having a nol ecul ar wei ght (Mv) of” between
about 8000 anderigbodroraCaDabrasivneluary eempeising Bolishersast SomMMIsingréei n t he

ompri 81 ng.a. PRUMSEhaYEs e aIRcter Sretght (el dhndrieed dRbadh 28 °57 The
abrasive arti %Suﬁ?ogpgi m 2 wherein the abrasive coating conprises at |east

about 30% by wei g a superabrasive particle. 9. The abrasive article of
claim 8 wherein the abrasive coating conprises between about 30% by wei ght

and about 80% b ight of Lakrasiy j.Cl Jhe rasive
article of clai ?1/1 y\/ﬁé‘? @gﬁaﬁﬁﬁ%ﬁﬁgg}\fg&mgﬂﬁﬁé}é@ tﬁﬁéagqq-%'yéf(fﬁl@'sabr asi ve
slurry furthe ket ' EOnpPs] i ' i cl e of
cl ai mylo wher g?ﬁg?ﬁgr%@s?eiﬁ%tmiuﬁ? conp?i"}sgegjdells%i?}ﬁgg??g?fm 'Ii'ﬁgraabr asi ve
article of cl polymemhaviaigran AY efipsimesiegbout 12 and abeut $34di anond. 13. The

abrasive article of claim 12 wherein the dianond has a particle size |ess
than 2 mcroneters. 14. The abrasive article of claiml1l, wherein -21

8. The abrasive article of claim 2 wherein the abrasive coating
comprises at least about 30% by weight of a superabrasive particle,

9. The abrasive article of claim 8 whereln the abrasive coating
comprises between about 30% by weight and about 80% by weight of a
superabrasive particle.

10. The abrasive article of claim 2 wherein the abrasive coating is
derived from an abrasive slurry further comprising a binder precursor.

11. The abrastve article of claim 10 wherein the abrasive coating
comprises a binder.

12. The abrasive article of claim 2 wherein the superabrasive
particle is diamond.

13‘ The abrasive article of i:laim 12 wherein the diamond has a
particle size lass than 2 micrometers.

14. The abrasive article of claim 1, wherain
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1 JUL 2006 the disperSant conprises a polynmer having a nol ecul ar wei ght
(Mv) of greater than 10,000 and an AV of greater than 1.0. 15. the{gpraggve
article of claim1l1, wherein the dispersant conprises a polynmer having a

nol ecul ar weight (Mw) of greater than 100,000 and an AV of greater than O.
16. The abrasive article of claim15 wherein the abrasive coating is
derived froman abrasive slurry conprising a dispersant conprising a

pol ymer havi ng a nol ecul ar weight (Mv) of greater than 1.50,000. 17. A

met hod of manufacturing and abrasive article conprising coating an abrasive
slurry conpri si ngtise dispapsant campHses alpdymer having aunokeqhasweight a
dlspersant conprising a r I ng an Ver a | ecyl ar wei ght (Mn) of
greater than @8@) %99@98%%?%@68 aﬁf‘ﬁ‘.\éofg%%%ﬁpﬁmﬁn . wherein the
superabraslve particles conprise at |least 20%dry weight of all solids in

the slurry; and solidifying the abrasive slurry. 18, The nmethod of claim 17
wher ei n t he abr asitge tisé abrasive acticledf ciaip? 1, wherein

the dispersant comprises & polymer having a molecular weight
(Mw) of greater than 100,000 and an AV of greater than 0.

16. The abrasive article of claim 15 wherein the abrasive coating
is detived from an abrasive slurry comprising a dispersant comprising a
polymer having a molecular weight (Mw) of greater than 150,000.

17. A method of manufacturing and abrasive article comprising
coating an abrasive slurty comprising suparabrasive particles, a
continuous phase and a dispersant comprising a8 polymer having an
average molecuiar weight (Mw) of greater than 500 and AV of greater
than 4.5 onto a backing, wherein the superabrasive particles comnprise
at least 20% dry weight of all solids in the slurry; and solidifying the
abrasive slurry.

18. The method of claim 17 wherein the abrasive slurry Is cured.

-22.



