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ABRASI VE AGGLOVERATE POLI SHI NG METHOD Technical Field
This invention relates to a nethod for polishing a
wWowrkpi®ee usi ng aggl onerates of a first abrasPeBEUS2006/028061
sui tabl e for abrading or polishing the workpi ece and
conditioning particles suitable for conditioning or
dressing aggl onerates of the first abrasive.
Bac Rk CHOMERA T POLISHING MIEETHODy consi st
of a layer of abrasive grits adhered to a backi ng.
Thr ee-di nensi onal, textured, fixed abrasive articles
include a plurality of TebkwicalMGeldarti cl es and a bi nder
in a pattern. After use, the abrasive grits becone
dul Thisdavemsion relatss an mgthodiferpalishing @sverkpicceusing egglomerates
: [ - Sl yrrd. containi.ng | oose... .
of £ ERR3attvE SRR AT lfidiod o phf iRl 2523 SRatoning
parpiolek shitabie foadordiSeninguedleasiy sstshédies PPtHeSHstNBrasive.
Lapping is a grinding process that typically invol ves
a slurry of |oose abrasive grits, such as al um num
oxide in a liquid, flowgd across a rotating |ap plate,
typically a netal suchwggg%gggﬂaron. Thi s provi des an

abr @sbteé abiakive baiciBaypitdly @akisss mqu aBRgivk Bfits adhered to a
wor kpi ece .t hat enabl es stock renoval froma single

backings direq-digansionsl, texiwed, Sixad Rbrasise aricles isuwdroa pluedlity of

i ' . rese i nvept .on.provides a
ebrs Y FRAERs B Fhinter hAGBERS e Y TRRAREE G e qun
andoworn, sb agaddifioned Broabysds hsed takkpdsk EreflRARELSENT @

subgtrate having a first surface and a region of o
abr 28T COBRIBE lavse ahrasive purtielgs dispered iniarliquid amd apelishing

t . abrasjive.conposites ing in
polo RSB R R B 30048 £ TRATAL B R
invhiveslnslusry offierseiabratifve gfits| Sich8 hAMESEmI okidy i8R iquid) Fowed
t he wor kpi ece hardness, providing conditioning
acresg i Prtiag laplatectypivelly a mesH gheh asreastrieons cHpepiovisles an dbrasive

| . is less than th
B e e R el SR WS oo B oL rm o
single sikipioe Genabisth siles fimtdidnsducigsi ve article in the
presence of the conditioning particles to condition
the conposite binder and to nodify the surface of the
wor kpi ece. The

Summary of Invention

Briefly, the present invention provides a method of polishing comprising
providing a workpiece, providing a fixed abrasive article comprising a substrate having
a first surface and a region of abrasive composites distributed on the first surface of the
substrate, the abrasive composites including a composite binder and abrasive particles
of a first hardness, wherein the first hardness is higher than the workpiece hardness,
providing conditioning particles sufficient to condition the composite binder and having
a second hardness that is less than the hardness of the workpiece, and relatively moving
the workpiece and the fixed abrasive article in the presence of the conditioning particles
to condition the composite binder and to modify the surface of the workpiece. The

abrasive particles of the fixed abrasive article can be provided together with a matrix
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abrasive particles of the fixed abrasive article can

be provided together with a matrixmaterial in
wagghon®pat es. In this case, the conditioni ng parUsmes28061

can be sufficient to condition the matrix material of

the aggl onerates. I n another aspect, the invention

royides.a netho f polishing, conprising providing a
ma%csiﬁxiﬂ WEOMGRIEYi ﬁ1 R%& &% i’fh@é&ngﬁwagxgmﬂéﬁlﬁ @née sufficient to
cortd?dH the 'firi mca@%'if)f‘fh%ag i@ first surface and a

regi on of abrasive conpGSites distributed on the first

sur lng®tidr aspeet, shibsitvertion, providesdinathiod ®f poleNsd ¢@Bprising

i n¢l udi ng, a cog%oa%te nder and abyrasive, . )
progbcgp%ﬁ&o RIECe, RV n&a K ragi v arfigle| copwrigipe Agubgrate having
g it fre@iohl : M |
o BRI Boh o SrlEL A5 SR e Rt o
subistratie, thh @bxasivk gbmpesitearichhetisg a psmaposiiebinder ahdiabrgsiod

oegiineiebibouhith pellamebitiac ar ikt paislcr oF ¢ BES huwass together
with%rrﬁatﬁ_ﬁ%&ériél,%d%&ah%@ﬁﬁﬂﬁarg@sg Lbeﬁig%efr Whdrl b SRk fiGe

condition the matri x nateri a asl ve
hard%‘gslsmrevi_dh@ s_lamryj of Wr)l_rkiilrgeﬂpidemlé raor_aaditilﬁnihgl @al_sicws,r sI)qﬁhiaH Particles

t he congdi ti oni rticles, relatively noving the
havgeg %?ﬁ%gl@%s '}%%Psﬁp%g%@? B%ﬁdwsaaf thecwerkpisceraad Mhichtie
sutgbﬁ%ﬁ%%oﬁgli’cﬁ)ﬂ %e‘t’]ﬂﬁtlfiﬁl' rfi&6rial bF tﬂeﬁa}bmi\%d%@%:ng%%ag fag&’ﬂﬁ the

nbodi nent of the present invention t

prepasice sfitheglurst draidthe: sbntﬁtiaﬁn@pwelgagglhﬁw;é addsng the Woirgdlece
e .aqgl onerates. are cqopdi ti one condi ti oni ng

an&ptBF tﬁixg‘? aRragine apicle g %chgyit errfage of ﬁwmr}fp@ﬁe-i n a fixed

DI fsi : oY tiol

ar s e ahiogl G S mbdiinel i Rk B RBER b EE
pol’r:shing_tm@thoq/esing aipxtasiivdla egglgﬂlbﬂatetﬁIﬁewmtcﬁhsh@g%g'lmelaatd%s@?i ht he

ondi tioning .particle .not appreciably nodify e
CO@UWS%! by G‘Pncgtlaﬁpﬁ Bﬁ%’&ies \Xﬁm ¢ REOViedrhyra Sty asinatixed
T L RO R b L PR s TR bl P RUhEG6rele
agghmergiey svithint archbrasivecamspoatte.vWith the pedegdavensibnaaeh
I n, enbodi nents of the present invention

her . |
COHBﬁﬁmagﬁqﬁwﬁﬂ@@g%ﬂ%@@s Ul geverkpiere pile the
prifhic AbREHRh HETHRUHRAR DAL 808 o ML siubfee MR Sikpicce

paifticles within e abrasive agg
whebthe sVovlepiewrmdsh¢ fixed abrasivit drticle agpebitiveliyhgofdde@dinst each
abrasi ve arbt i,.cl e uses conditioning particles provided

othg, T4 Sprm gepbagiments f the presqus Inveniion, ifhpaondiiioning particles have
an affizlgxghl‘ég %?lg%lmz@@élédv SRR pRfticleBliRASHe Qﬁ%&élO@pﬁ%%? Within
the abrasive agglomerates in the abrasive composite. In another aspect, the fixed
abrasive article uses conditioning particles provided on a fixed abrasive article, such
that the conditioning particles can be released during abrasive finishing,

In the polishing method of present invention, the abrasive particles (first
hardness) in the fixed abrasive article are capable of abrading a workpiece while the
conditioning particles (second hardness), provided as part of the fixed abrasive article
or provided as a separate slurry, condition or abrade the matrix material of the abrasive

agglomerates, but have little, if any, effect on the workpiece. For example, a typical
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In the polishing nethod of present invention, the
abrasive particles (first hardness) in the fixed
w@boapiivse articl e are capabl e of abradi ng a wWoPKpPUSZB6/028061
whil e the conditioning particles (second hardness),
provi ded as part of the fixed abrasive article or
I rovi ded as ? separate slurry, condition or abrade the
SPRHIBRTRCCR{IAY ([P SpYerRlfBInkISs 4 payerah Boprs Hpalishs, worlkpichenbut the
ir . i f. i F exa |
C RNt B BhS) SRR Rt e @By
weelesy er mbnthe tr golish apsirhilathwerkpleed Bf pslishidgdvehtiglly occurred.
con iLionin&Pgar icles (of the secaond hardness) al one

wou PYHipg pR aliasive Jaishing\rkpceps thependifipirg pagsicl thetsburry

o 1 L0 o RO R LT e

actingrghon itermeigixpaateriad] which hotorh keepslattiveycidting $éints on the surface
asiye article pronote breakdown

"sel] f-.condi.fioning" .ab
of 35 Sbi¥F piilablae ade s urtice A hapeamkbivee. ke doud toning
i al - ; . i tin ojnts on
par e e ot BB AEE B AD el Ml ! PlrlketeRe
rengye mtceatioibutable taahdsp ipextieles Tels eapuitied familigy RPpint| Eise
incneeocllsqnot be of .sufficient hardness or size to cause
WhP

IRPES UATHVAEVKPE BeiBts iy iBe abrasixe surfice ingseasapibe removal
' ' [ r I inQg).
rotd sIRER o e 1Yl 3% drdp beitoh bk Bived Kt a6 PRI BR b
hard woalgiieces.sur f ace i ncreases the renoval rate and avoi ds

the.renmpval rate drop conmmonly observed for fixed
abr Qﬂieggeé%a%seadld&‘ivﬁﬁ%fs\% thegnicnsion vt heapparaetfras thand

foll [ ' i arent, fromthe .
POHREICRAR g8 oot CEHR Tt ol ehd i ERRT TR bpos Mgy i
not finitendetldd describb eachbitlusiratedembodimentreevétigpiatkntBion of the
de 1g.ri be ea,i:g }_I | ustrated enbodi nent or every
Pfesrer’rﬁ 1SRG 1 Biighres el 1he dsiatled desstiplaanthat follnw memgur es
artaditar : : : nor.e . .
P par t %}Jﬁegﬁ?@ ée%%ﬁrgﬁ% ﬁegtg@gflfrt]&%&seétgp}%\fhg REBGPles fisglosed
hereini | i zi ng the principles disclosed herein. Brief
Description of the Drawi ngs Figure 1 shows a parti al
cross sectional view of an article useful in the
i nventi on shownpi | (kpi ece, which is
not drawn to scB ﬁ.fﬁ gil @?%n% ?Ir%%g J‘%ZD show
exdiigirar yshewh e pattiat crossdectiorad i le@nss i arfit ¥ @6eful in the invention

shown in contact with a workpiece, which is not drawn to scale.
Figures 2A through 2D show exemplary schematic configurations of fixed
abrasive articles useful with the invention with regions of abrasive composites and

regions of conditioning composites.

Detailed Description of Presently Preferred Embodiments

All numbers are herein assumed to be modified by the term “about,” unless
stated otherwise. The recitation of numerical ranges by endpoints includes all numbers

subsumed within that range (e.g., 1 to 5 includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).
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abrasive articles useful with the invention with
regi ons of abrasive conposites and regi ons of
wa@ enudiotj9omi ng conposites. Detail ed Descri pti onP@Of/US2006/028061
Presently Preferred Enbodi nents Al nunbers are herein
assunmed to be nodified by the term "about," unless
stated otherwise. The recitation of npunerical ranges
by Tae@pesent igventien paaddesia methad ef ROISHEG FOBPTIHMEHIA lﬁﬁlgta
ange (e.d. . S . r 2 288,
worbfeg gl sl o it dathari0F WHERS piidhmcorgiichirparles o
relaf®@dly sloivit 166 WRELBEcRGNA tigviitidrurasiveitigle écthe ppesendedifite
a fixed abrasive article, providing condit itoni ng .
congjtipning lpa¥iclesieimogity e swipceplihs grorkRiedto i faed @glf?al"?he
.Lixed abrasiv Lele | ; i
il P s f WP HRFRRARRY dnRiye campostes

distMBEtkP b e @ firtherfhixetthabitashiee Thetabrdsvecomposisesndude a
substrate having a first surface and regi on 0

, f
compppitsshinderandpbesive paricles ang/ar alrasike pgglomprates. d\gefomezates

of. the substr. ' i ' .
L
a fir8Dl-R8ha4e 1R B Hoster disdShe Hoipiove hatdasssc dierdonditiahing pastisles

particles together with a matrix rratg‘eri al.. The,
are sifigisni/ie coadifios thescommpaitebinfers pnd{er s salrix migterialof the

hi gher . t ha ' . T Lt 01
b
Woﬂlbiélgﬁ r Th@ﬁﬂécwbrztsg&:hai‘ﬁiﬂé land tmtvecg‘kﬁilecegéretrﬂetiwy amived against

aggl omerates, and have a second, hardness_that i.s |ess
each pér inHbe peasense 9§ tf@fcmﬁﬁww&ﬁ&@.mﬂf@? itE%a“f?&Fagﬁk?e

rticle,an ’ ' | yel st
e
abrdde degl Bserhtes e fixed Migrasive frticke. of the workpi ece and

to condition the conposite binder, and/or the matrix
matleranathepembedimans the) ipeeniigg PERadesagaethad Pﬁeﬁf%%a}(@d

abrasive artic . [ varfl ' [
confF 5o Bt elsPe iR e R PRI kel fr g funy
of W iai fRG@ andesndititiniy parficlg dnabslabielemavingdheworkpiece and
providing a slurry of working flujd a'}\r%g condi.t|oning .. 1
the fized plrpeize arigle lﬂéﬁ/%mmsﬁ@F?O%ﬁl king gl ?1%12?0@981% I?ﬂﬁ%c es
fixed,abrasjv rd LN g j
to e AR R hRhBep T B ALARERAEy L PPt Msace
havitlg 4 Hifst Wariepiage & reglhieof dbsaxiveadongrisites distribuled oadhpfiist saface

a substrate having a first surface and _a yegion of .
of thp substrets. ddaPbeFive SomPasiies MFlwls oSt pqngl?r @@rﬁgg’éé"e

agglomerates. The agglomerates include abrasive particles of a first hardness together

with a matrix material, wherein the first hardness is higher than the workpiece hardness.
The conditioning particles have a second hardness that is less than the hardness of the
workpiece, yet which is sufficient to condition the composite binder and/or the matrix
material of the abrasive agglomerates. The workpiece is polished by relatively moving
the workpiece and the fixed abrasive article to modify the surface of the workpiece in
the presence of the slurry of working fluid and conditioning particles.

The present invention uses a fixed abrasive article for polishing a workpiece,

which workpiece has a certain hardness. The abrasive article comprises a substrate that
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of the substrate. The abrasive conposites include a
conposi te binder and abrasive aggl onerates. The
wagghon®pat es i ncl ude abrasive particles of a PCT/852006/028061
har dness together with a matrix material, wherein the
first hardness is higher than the workpi ece hardness.
The conditioning particles have a second hardness that
has & $op @sfirst duaface el hbotthnesxsegond sufager RpitheBrst gataciRf B

; S iont to e n B e b .
subseRe S Fleeriie BeSR Dge  po S SRT R e aRRE
com&%ﬁi'ﬁe@! §G8sd sbriPld @ngfbsis ihelhdd 4 Y@hyosime bimigr hidabrasive

rkpiece and the fixed abrasive article to nodify the
aggburdaice Infonehepast thedgstemerntes inslysie abeastve particlesof §ifiist y

f ki ng fJ uid.and conditionj : . o
haresu SRt ey A o R eeeT AL P aftrL8f b sy ficles in
the E%lég%@xia% i @hIBREHRAEHS haiib &b RY HuRinded woapictecaich diat these

ess. The abrasive article conprises a substratﬁ
abrashatpaaticles padish or afradesthe svorkpiecs dimiag shaistandad ye Afdhe Hyed

f ) he. fi f
sbrbiegetoe A1 e RS 4 o pT HRIPALE it fre
can e Sl(hd 184 %H_e)el{%%i%ﬁio‘f BisEHRASIoh@FioniHieseal @ddia SThege amalgams,

conposites i‘'nclfude a conposite binder and abrasive )
or cagpbsitesy ait wb-assemblivs, inclpde an erodblebigieAsd soadiippag pagicles

br asj il foa fi h Cen
B e

yet %asrutfﬁ&laﬁsto kOndifi6h ABGhAAR htdRl bSthbaBRasive bhglonekues.
ardness of the intended workpiece, such that these

Altabatieily,@r pacernbinations gie eondisionmgrasteclesifan b Prypiidedgn a sturry
durj.ng. the intended yse @f..t fi ' . .
or ke O S Bl Ml oL BEt o R b

a seMRERRIYRIRY & #1158y CORTioAR pHishing tthbéasheroinae ceditiming
of distributed conditioning anmal gans. These anal

partelesartppei thesnatuix nsaityishgsleAting aewy spiedes ér@mawitbmdg?a gl?r'ésive
i nd d i tioning.particl f
caalprpidiss DO prRea g U PP R s Eles gt FRERE Froge.or soratch

the RATKANESS Iﬁfsoan%sﬁ&fs',‘ﬂfe%@ﬁdi_tiﬁﬁlhgifpartﬁléfsfails@i oeAditiba the composite
condition the matrix material of the abrasive

bindergivbivhriatissful, Airtesamplei wherythe abrasive aeglomeratessne pgyided ina

condi ti.oni articles. can r QVvi. ' r
thrGeoarer gRp P api P sty b d R ne el hicte
expos e w MradifepdriVIge hldpst dRiooliaferatesel f - condi ti oni ng

or in situ conditioning polishing method, wherein the

conlti ariotirer egbpdintant| teespresant ipetierheserilixed apasive pgicle for

rel easi ng new surfaces fromwmthin t ragl
poligitinupeuc e R arihRR P kB FrBRsR BN spous o
256k IR B AAE emBbBERt, He BEMAY Gfes a fixed abrasive article along with
conditioning particles as described above. The abrasive composites comprise abrasive
agglomerates, which agglomerates include abrasive particles that have a Knoop
hardness above the workpiece hardness, or at least about 2500 kg/mmz. These
agglomerates include abrasive particles together with a matrix material. The
conditioning particles are provided via a slurry or as part of the fixed abrasive article
via conditioning composites or amalgams. As composites, the conditioning particles

can be distributed on the first surface of the substrate and include an erodible binder
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the workpi ece. In sone aspects, the conditioning
particles also condition the conposite binder, which
wo sooapefond , for exanpl e, when the abrasive aggPOVESEN@828061
are provided in a three-dinmensional fixed abrasive
article such that conditioning the abrasive article
new

expases w abrasi ve particles and/or )
alogg SV fendTeRIng HTtales: hde coRdiapiRgReTticlasdajsineairoop hardness
bel j i ' ' r lishin .
choHE huAResd SOk Bl phat ] e Sy iorML B Hfoteril
of thelabresib egglomte gimsPyarions hdpests efitiedhvaition pidiade a self-
t hod uses. a fitigleg abrasive article along with
conEis BHishipg astrd paae aa abrasive phescrbylabovehe
abr gsi i ' - AS] I rat
b SR B STRORI AR, 150 PRier? T RGP L3S S THE ABRLRE Bfile for
poligiing awbrkpigee hamgrigiag aahistate leinger KRt agticbandfes®nd Or
t | east abhout 2500 kg/ iR, These aggl onerates include
sur F»aasﬁe%’nﬁ? APrasivE SOTBRUICR distiniies on W HFLEuraeeea the Substrate,
i Li.and ' : ' A slurr .
the Ehfus S b Gt HeIRE 5 ShiEodistiflled tha Bha 2 oBuiSmbflel, which
agglomeliatess dmilwdy aboagpesiaribcestiavanped lgadiess ABatdeqspaisd: €S,

e ,conditionin artjcles can be distributed on the
25 ‘Hﬁlfgéleﬂms §P8esfes vAth 4 Watrisalerialhavinge hardosslef sireast g e

18 RYRART Badokibd O ool 8o BN HE Ry of e frsp e of
thetshistiate; theemsalgimy ineludinglapi ceadiblabihdel ghdeoddiashitidgarticles

fEardgess (?f. ”]1% matrix material of the abrasive )
SUTHEIGNIREPATIEEn therempogits bigder and having agecandehardngss tihinh
BHONA : f £ 104 i shi Si n
seoB N sR LR REA 2100 JUIES, ARl 510 e TPLUAR, B Allaness
of théeorppesitebinden\aadtabout ths esnecorfgracret tAii theihdRIngsd dfth€matrix.

for polishing g workpiece conprising a substrate
In o315 RGPl Py Qo lePImeaRsmis TS 8% SHRTSEs peTHele 78 brlow be
avePJge?thﬁ?é Mg &ﬁﬂpgﬁsﬁi@ép%ﬁat%%' buted on the first

surface of the s tra e abrasive conposites
i ncfwrithendetail onfixes abmsive ardietes avefubinrtas pxeent invention is found

. ac:‘%I gne(iggﬁéa‘; whi ch aggl oner at es i ncl ude abrasive
In ezFpiiog FH G RRIRa o ol 16891422 Eledtubindiu 209500

kgl _ . . i | a

nar e B et 5 e BRE e /BB Bl b nctag a oy
abrmmd]; Ezhiobm‘gn gbmde bgmﬁitﬁbrﬂ?e hiauimhafeﬁgp HR)/drithe &oxgpk%s;itéc e

. the substrate, the amal gans including an erodible

bm‘gqr’rh}gplr%?f&g]é’&%?‘]?rlag‘?ﬂ.”ﬁépbeé?t icles sufficient to

ﬁgr 5 r%iglg,rﬁo%ki% él%@lﬁpé’osrhﬁ@e &Pti@l@&ﬁ?igﬁi}g 1@ IoRsive %%]cﬁje 10 in
contact with workpiece 20. Abrasive article 10 is composed of several elements. Upon

substrate 100 is provided abrasive composites 110, which include shaped regions of
composite binder 120, and abrasive agglomerates 122. Abrasive agglomerates 122
include matrix material 126 together with particles of first abrasive 124. Also upon
substrate 100 is provided a conditioning composite 130, which includes a shaped region
of erodible binder 132, and conditioning particles 134. Particles of the conditioning
particles 134 also are shown suspended in a working fluid within channels 140, which

lie between conditioning composite 130 and abrasive composites 110. Channels 140
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second hardness is | ess than 2500 kg/ m®, about the

sane or greater than the hardness of the conposite
whroderyooand about the same or greater than theCT/US2006/028061

hardness of the matrix. In sone aspects, the

conditioning particles have an average particle size

bel ow the ayerage parficle size of the abrasive
cary et g L eEiHBs il mpyeroen hsisercenia gl Yaacive reklesl0. The

4 . r . " S S -
e B0 DNl e R o B YR LR B
averagypartitie sigo tloshion gr lvsteh tdrinpthe tstze of tiesbrdsiviepagtidlésp for
Lfurther, incl slurry abrasjye, which can

may al s . de ] .
exaigifl, 8#8%1108’_8%&%"‘#}0 & IO EARREYS 30 FrtoEpPANIclE izt 1238, 100%,
75%08P&%h 1&s NisRERipareAUYd tHY a%ie&@gghafic@%eggfﬁ%ﬁ%&e&%gﬂzﬁP €.

Turni ng now to useful abrasi arti
Conditioring lpadisles prefetablyl lmvé n hveragenatiidle wize bf waedep bBSE 50% of
20, Abrasive.article 10 is ¢conposed of several )
the&@%?ﬁ%;’@d@ﬁgﬁ o EFE?_S‘%’%EE@ PR 7% Ipagditigecongitisningeparticles
als& Minkﬁlﬁedlﬁl%on’{ﬂ@sﬁ@bfnﬂgj f‘%).e I8 Wﬁgerftﬁg' M5l igls 10 and
nd a OheT at Bs 195,

conposi te binder 120, a rasive agg
worlpices 20 ereuglptivelymag e apaidsi sach uther imathe presemieeificahdid@fing
f first abrasive 124. Al so

.0ge r ., w.th ticles, .
e a5 0 B B e i o
susEANQ s 6y LA AN a DS HOBIMSIRNER of S Rahg omposite
130pdntthemethod fof thednoamtidh the miorgpigRrdah abede &&ﬁiiﬁd)rﬁ@% adrfiposite

h sSus) ded in.a working fluid within channels
o Y OB Sp el g 8w channefs
r r.r
S oD T2 k) sV MR g b il Sl
congditionirigepatifclesT¥3d. dr awi ngs are not to scale. In sone

di e di tion, ticl 134 h .an.
el 58 SRPYiGE Tps8 G ebe gubwaa Bileporpese biader 120,
anderd@bRibitdes lﬁéﬁﬁﬁevlﬁa&@(%fgcgg Efe mbFialf Wk&nglg, a polymeric

conditioning particles can have an avera
resipgan be hisedsis tee lwhdd F6Loneldd@p of B9 aboasieMemuted Bentidsed as well

coppar.e o .t he er article size of first
os 6 R Ssiole 2 hbg e oo g OpepRRA it wbelratpll §0 fesselly
witlREorAY&HiR BgdeRI 20 &Ad_eeréai%fe lﬂ{gde‘?tl g.’z.e ﬁ?&neaerﬁg&{t a's&\%i SIbF{rar&g is
average particle size of the abrasive particles. n

usedwifhtanother sppditingdayeng Thasulistrhie and ksspoetiny lager dad by defkrent
In the invention, abrasive

or o ¢ gﬁ%g%lﬁt‘%ﬁ% 53&8 ﬂzﬁflé@g@%taaw ‘e pmt kyewynymegnsesich as via
adh@@), PidssiB8SEhsRIVASIdhtdive, Qfstiﬁﬁ an& dfnd fmeqpcglg{iﬁé, AP
example, a thin substrate 100 can be attached to a supporting layer of a material such as
polyester or polycarbonate via an adhesive, such as a double-sided pressure-sensitive
adhesive tape.

Figures 2A through 2D show exemplary configurations of fixed abrasive articles
useful in the invention with regions of abrasive composites and regions of conditioning
composites. More specifically, Figure 2A shows abrasive article 200A with a general
region or field of abrasive composites 202A and in selected regions within this field are

provided regions of conditioning composite 204A, shown here in a circular layout.
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particles 134, which typically are provided in a
working fluid or slurry, shown suspended in flow
wa@b@nnedosy 140, and/ or are provided as part of PCT/US2006/028061
condi tioning conposite 130. In the nethod of the
i nvention, the workpiece can abrade conditioning
and/ o odi bl e binder, 132, to rel ease

.CO sjte 130, r.erod
Flg&%‘%‘? Fi(‘%‘ﬁ? ajus TI‘PE#G@Q.SBW% aenera) gegion of feld of abrasive
i ; i i . . S| . i olve .
oS A QOB g TR R B ruion

of a@ulitianingerenmmstie A04R:nFiguteC siovsutessivaf artitle 2000 sifhad general
and erodi bl e binder 132 can

reBf g G0 B SRV RIEA 25T D S G5Bt FEomoav s e i are
provRRURe&8Rs HeoHaRIAnAE cbﬁgﬁgmtvéﬁcfwggﬁggé alﬁ %@mﬂr ré&gngular

abrasive features nenti
layguib tigure @D shiows abiesiyeasicle 200Dnithnezeaaial epiohax iR of
bsubstrate.loggbyte ral#y aﬁth conposi te binder 120 and
bRV P PTROSHFH In Seigcisdegepewithinghis fiell apg pravidadaegions

of dondHRAFhgWdnth RACLHES, SRURR @Eltei 'Hg de éﬁ that 16 %E%&?%&ing
and supporting layer can be different of Can be tha
woskdmng{lmetasdioa slurifHieyardahe bantatdf ablasiore aiticle2O0IX BRI the article

as Vi a.adhlgsi Ve, pressure-sensitive

i (JEANS, sStC [ .
s il dh pétockul dis o [Baefilign Hehte Abhpluey tein206
aboRik B Yefiphdty o hﬁ‘ra%)? stcRIRoEP et rEt%in%; E%Clgegl?steﬁ i %Iany

supporting layer of a material such as p ster o
empmﬁlylcms lof et presentinsentmitie ailve@tios vadh @shaws o Blodrs2 €gbout
th %r e@%ure-sen [ tive.adhesi ve iape. Figures 2A through

© PEIIRROV) W Hﬁ% QAP GRIFRSIBISWih the absasivemrtele fer a desired
dur ] ' Eop : : - . .
RO SR S AR BB IR o i
In igigrmitient regiondfsueh aptecohiralath ymotmigmeatehfal 3¢19ied. In addition,

abrasive.article 200A with a general regjion or field
TeeIgps 8@?%@?%1%?%%‘%3 te canmproxidad F%Pr@’éqr@%ta&m direefishty and/or
wortkiohd i . ! o 2 onin

A B ey, Sacty RO\t 0L, Qo S9SN Rk
2D pBhgodisionimgasimpesiter 20481, dn20fativé émbod)araisathe k&gindiNncan be

d or ‘Hﬁ’ﬁl d qf abr asi ye congeosi tes 202B and in selected

SSIERGT Bhemi 1V hi Lomiths erie, oyrip ppetber dasiradnetharl he retainer
BUAKBsi ' i inah

may BOARRSIES CRREIG SRUROnERIRORIR, £ BSoiklio fréof, GIgHS

another migtesigl.ve conposites 202C and in sel ected regions

wthinthis field, are provi ded regi ons of conditioning
corJBé’g‘?eF S5 dofgﬁ&w d-dinecting rgaions sn bevsed iadspandently

of, or in cooperation with, the abrasive regions. For example, wipers comprising the
resin of the matrix material, the composite binder, the erodible binder, or another
material can be included in the design for moving, removing, and/or retaining
conditioning material.

Substrates useful in the useful articles include those known useful in coated
abrasive and fixed abrasives, such as polymeric film, cloth, paper, foam, nonwovens,
treated or primed versions thereof, and combinations thereof. Examples include
polyester films, polyolefin films (e.g., polyethylene and propylene film), polyamide

films, polyimide films and the like. A thin substrate can be reinforced using another
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| ayout. Figure 2D shows abrasive article 200D with a
general region or field of abrasive conposites 202D
wana7ionssel ected regions within this field arer@rostodecsosct
regi ons of conditioning conposite 204D, shown here in
a design that is capable of directing working fl ui d
and/or slurry toward the center % abrgsw artl e

layep doypunpeth speibasd Hideriin orgmelyegrionaly s In

re I
S AT PP S o
dlregﬁﬁ% a Polidhin dpphdRet neehinb &idmydriownmante, forlesathpent s

of the present invention in_ a |ocati.qn such as shown
adheqaquug@u@ng presaws sensitie adbesipRarsYSeBt i n ot her

¢ o?ﬂlae pg-Q&n{ &a@%ﬁdﬂ oS Lﬁﬁﬂﬂzea (}Mrﬁ]gb’sftt c AT S ]pﬁﬁretlitf be

€sired dura e retal can be

abraxbetggldnseratns, leﬁc}peernl rhernygddin astiogla Jayer ompa swbstiet orn
intermittent regions, such as to caontrol the amﬁunt of

backingeandavhicl can ‘Pf’e@’rar!gﬁd HRI hresrAimeRgPAls Stggetures wherein a

PSP A RIS AR B PUEIR e i of
the fiockre¥q Bdtethatcaodiyg,| dbeadirng, bomnicdflmgmmsemﬁ the abxgsnvh pa@cles

shown in Figure 2D with conditionin osite 204D
from ghepgtrusiures oniBe agsioMPTSS 18IIng HEe PRP0 SﬁéaP@&ﬁl % sive particles

capglﬁgl gg&% o fif g'fgraég{ L\%Lﬂfgcti%‘ﬁ’aéhdf ﬂr@fg}ef#@enﬁﬁﬁélﬁﬁi 1R cult Rate on

anot retainer e abr SI ve
the G@BASIel dn additich,ithe somijticning patieles mag drdss naténghition the

t hereof, or sti II anot her mmteri al In ot as ectlhs
conepstie binge, ferety aXaoting B phgsive grisisles Or AL %ma%%

abraI;Séde&) }do%ﬁég Ha e}Z{)e a@%s&%ﬁiﬂ&@?&a&h@l S?%ﬁoﬂxe att&em%*?ﬁﬁé' cb&t

ers conp e resin of
andV(hr%lzléH:bﬁﬂ Xt 1ﬁélluaés, thé b@npmtp biidee Suair@mgle-ﬂzty&r abrasives are

er odi bl e bi nder, or anot her naterlal an_be | ed
thrgerdipigasierea ,\@wnfﬂ@ﬁ prmg@qyr@rasw@,ﬁgm arg Jayrgaptqdéglé}ug 91,5 the

thlc?(%?s%lqtfltﬁ)enétﬂlg Lﬂ%t iomegﬂpsslta{h%} lt':%ﬁgtﬂﬁuﬂ %}H% cUSRt ot

es |nc nown us In codte br asi ve

priafg dbkasBet pabiass, V'Ehé abgdsiie aggloma:lr@weawdnqorfse labyasive patticles of a
paper, foam nonwovens, treated or, prinme §§qﬁi‘&ons

first hasdierss,, angrfie sedonsrdiacieyne hiders ot ﬁCBPzSFﬁa? Afepded
wo&% 0&3%? E)fafnllr#l o Iuil ?rrgét}ﬁ%l fséd]laégllng%ir %@n@mg] Hﬁﬁtﬁ@ttﬁ%e%ﬂﬁaswe

propy yi m de
parfiélds gdirrdliyKewing 4 lkighbrshaﬁﬁfessathm ﬁmmahhesaemfrth@mtﬁnﬂedm ng
anot herl ayer faor support, such as a thicker film a
workpiege o893 %%)t eanchedemeds gyl %ﬁlﬁpgve | oelection of these Abrasive

particles is thus driven by the intended workpiece. For example, in one aspect of the
invention, the workpiece has a Knoop hardness (all in kg/mm?) of at least about 1000,
more preferably at least about 2000. In other aspects, the workpiece has a Knoop
hardness of at least about 2200, or at least about 2500. Particular selection of abrasive
particles and suitability for a particular workpiece is within the skill of the art, with
harder abrasives needed for harder workpieces. For the hardest workpieces, the
abrasive particles can be diamond, cubic boron nitride, boron carbide, silicon carbide,
and other abrasive grit preferably having a hardness above 2200 kg/mm?®. In another

aspect of the invention, the workpiece has a Knoop hardness of at least about
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addition, the abrasive article of the invention can be
attached to a base or sheet or directly to a polishing
wappanaions or machine via any known route, forPERERINE)28061
adhesi ves including pressure sensitive adhesives are
useful . The present invention uses abrasive conposites
conprising a plurality of abrasive agglonerates, which
sooc e s e ol et ipted phovgynd any
acki.n . i i 2 :
othe? A0 iR P g o A LARARE AP G, such oo lumine,
zirc@?ﬁ,f@hﬁ?uﬁﬁétcl cles OIfr a%gl omer at es extend t hr oughout
a east a portion of t t hi ckness, . such that . .
er dendiioniIg @ERISLeSHH ARG Lo RS (e resRY yeption ©
rticl. At he r I
supfebiifTne pRcleRc OBghi o il Aol IS nBHSAS g hat oan
forn€ 9&? bt @sblrilfry petihguss aigntalyelialing system f The tomditioningiparticles
preferably maintajning t cui rate t he. wor kpi ece.
have p hagaessibslew takoldss H}%?ﬁ‘gai ﬁ;ﬁgqet P‘é‘i%géatrfﬁ&?“&?le $Oor
condj ti . ' ' 1iA6ninewW
aope Pl B, GRTBAST e Boiler 1L 0R0 B OX ROBNDSninE
part‘fdléﬁlD Q5dviedsr, MRy cdiditivnimpsparticlpsindvie al lagdness aliontythe same or above
aggl onerates in a make coat and/or si coat,, . whi ch .
thatj o ghe jaatsixhedd i 5 ADEBY G TESIOMSBHIER a&é E‘&ﬂ %’PFHVQF{g particles
conggfo%%& X&%d@’fh?s &P{r&ethE RIS} 'eQ;lﬂ%E A48 Abrh 81 9e PhrkiBREY
rasive particles are distributed throughout the
Cordiikmesaticibs dlbe nay conditioe theaompygitobipder especiatihgra three-

~than constituting a single |ayer of. prinmar brasi ve
dimensipnal ffixed abrpgve Btigls W@Xﬁ%ﬁ%ﬁ%?‘%@%@g 8%%?% SSabr asi ve

paré(i)r%?eis egﬁnd%r {d Js?@ iNRE ARSSS infifoR 1S oAl BFdembRsional
have a hardness surficient to a rade the intended
ﬁxé&fli.bk%s.lv%%%;lgr Edgﬁo@ﬂﬂﬂw abrasiieaarficlac Thisdikes eah bayspinnglass;
elafiar o bATbG: anbTeee DRdRe: [Be R e PRt o crable

i ntend 1 | be e .
oG I AP o A A5RS s,
alk%lﬁtééa u@dfal-fd)?ﬁal?ﬁtl}tﬁbegsiim eettminudorkpildebpde feoinsendmpidated n

aspe i
berag R ge Al phaKa T PORita oSS B A AT 8D Sy o
re u . t

e e
pol?%stc’iﬁ,_ab@dﬁéd &b?llikts, 2a9htedRmietten, ainyd ethers, aaplatdd oils, and
acrylgieR pilisoncs Bk £itans S ASkeP NG Py Esvins polgpstey P, reactive

urethane resins, phenolic resins such as resole and novolagc resins, phenolic/latex resins,

epoxy resins such as bisphenol epoxy resins, isocyanates, isocyanurates, polysiloxane
resins (including alkylalkoxysilane resins), reactive vinyl resins, phenolic resins (resole
and novolac), and the like. The resins may be provided as monomers, oligomers,
polymers, or combinations thereof. Hardness of the resin varies with the selected
composition. For example, resin hardness generally ranges from at least about

18 kg/mm? for the softest epoxy or acrylate resins, and around 40 kg/mm?® for phenolic

resins.
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har der abrasi ves needed for harder workpi eces. For the

har dest wor kpi eces, the abrasive particles can be
walz@monpe cubi ¢ boron nitride, boron carbide, BCT/USDNG6/028061

car bi de, and other abrasive grit preferably having a

har dness above 2200 kg/ m®2. I n another aspect of the

i nvention, the workpiece has a Knoop hardness of at )

| eadfic 3P35IV e ARl emRerakes OhHe Prageat Nt cosInise g anatiis material.

| . i . abov ofher
TSEREALIN 5 B DOREL SO NS B 0 B g
agd grheragss, andahe agglamenitasare imcluded irfthe abrasivg doinp6difs. The
Condi ti.oni ng conposites or anmal gans can be used in the
magateria) G ARG ni%@iﬁpbﬂ‘f@oﬁ%@@ﬁ'%ﬁmﬁa Q8 edrarniss For
. ' i ' rit,that
exifle ITTLER £ s BupC b il 3. FROARINCLAL btk srpr
acrghis taedntheldtkeraesink ddsovibeuginpiesr ¢ontdx€ 8 h@\cempokiey BiAG&Tan be
eﬁsl w t hat ﬁf he intended workpi ece, such that '
usel; ilorgIPreprahly thpprale: matceakemprisaya bardgglpstyi epristle paeerial
r:-kni [ i.t:i oni ticles.
o BLRSEEPY) IS DLOIORAE SR A0 DRI AGh S uces o
primbiyutbrasive granEypicalifyakematid matkerialie anest ax hartag theddonfosite
. the aprasive a%gkoneratesJ and the conditioning '
bingef, pREIE SN ROMUFH PgHCTo PSREBIRH avhen meadaditon & differenttinagteriad. For
. : izng
ex 101, hEER AN AT BaRA bt or UL L0 g oty
at leaspetaduall 09, 200, 400, 60@ edienenisiraaahll i X@thnefhr Bsi S@mple, silica
article tp expose fresh, abrasive aggl onerates. 5
glags3p §i“§%do for Higapatyix mpteripl; witk pdagsingssafebewh ARt G08kefrom”.
for = d] ' ' . ' e.kegi ons..in
e ISR HAE AL B Bl
togethersia-thearsiniecandpo rylewseithe patbies dintng wad Prdferabiyk the cFbifible
. bi nderﬂﬁ%n bﬁ@f orﬁnsd of a curable (via energy such as
binggy copigptlabls refrasas)thepytiples sueh ay viarrosmudiithe srorkmieasder .
' L E3L1S, rea-k d i ns
cord) B0 SBT3 e o

destrireziahoenmndontext of e lcombys bigddrnN Wiaathé &bdible€bindé: releases
ates and nethacryl ates) such as vinyl

i ncl udi | . ] .
COHQQ@I%@%I%%PWQB dipselytign.asefub bingders irciuds paraffinewxes, agar

od’ i cS cryl,at ed
oy KR RULESBNE oFREM R RS R RRgI:
polmdnylblbkd, silyviagipeaoliddrey poly @iy RedkiddbraSarbéwiiTane

al kyd resins, polyester resins, reactive_ urethane
PO%@%%@ gﬁm?é ﬁ%lﬂcgcfrcrr@ Hays Chemicab Migdlagd) MI.aFriadditian, she

workpRbd RselPARRBhAIGLA ﬁ{ee%nﬁﬁi%hfﬁ%’amalgams, releasing conditioning
particles. The conditioning particles of the invention need not be individual grit or
abrasive particles, for they can also be agglomerates, aggregates, or combinations of
these with or without individual grit particles.

Conditioning particles used in the present invention are sufficient to condition
the composite binder and also may be sufficient to condition the matrix material of the
abrasive agglomerates. That is, the conditioning particles have a size range and
hardness combination that causes removal of composite binder and/or matrix material

to expose fresh abrasive particles. These conditioning particles have a second hardness,
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epoxy resins such as bi sphenol epoxy resins,
I socyanates, isocyanurates, polysiloxane resins
wQ 2ovclousdong al kyl al koxysi | ane resins), reacti VECT/IUR3006/028061
resins, phenolic resins (resole and novol ac), and the
i ke. The resins nmay be provided as nononers,
ol i goners, polyners, or conbinations thereof. Hardness

y [
whicdf second hasdnass isdessabansihe hardnessqd [t ek picsaped phqus the sage or

X I resin rdness general Iy r
R R
the dafiftl Freaddtdhal 16 RerdAGsskF T MARIK mtenall I0f coast,tEe dhposite
abrasive agglonerates of the present_inventjon

bindgoast the enarizatarial eamt herthe samermiaterivh t Brgsa coniieping particles

abr asi v arti.cl,es or . primar I s t her
do PP A a0 Rl e SuRha B PRB G o B okl AR e
may! dbrddReheROAGIe cHRARAFI s tim-EDFreﬁﬁiré,iaﬁd GRlee bpahtigan be
a resin, a glass, a netal, a ass-ceramc, or a )
condjtipnsri Howsist, thx eatpolabragienseontrihmied bistheicondifoging particles is

Tl ' . h I o |
minffh o eSS ARSI o R, b £ By BAGOR SRR .
Woriéj%ieéé"'@hﬂé_)ﬂiﬁ @5hdiflokihp gerticks Actigo SEmatyl Batptiglf dtadabrasive

e matrix material conprises a hard, glassy, or
agglomeratése Houwewahple, adypisal lapping drocesy mae tpkpyeydrd minutes to

sevei%:]%i ! ietg rfol(gﬂgbg ?v:?g{irpgllécgg?tiggheugo%dgtf)onﬁr? %ﬁ@gﬁf ({o?;? oHcel hardness)

Ve grit.

woulldiakb %t ¥Rt 8Everdl dafs, daybe bk a6r Meditts,as pblh Lamplaswbkpiece
bi nder, and it can be nuch harder, especially when

or ppghéng meyrnat eHopt teraasisubiandial evel ingny ssespsbls timp geriod.
o B S P e BB e P s

abra@fve @¥alle battald ivithaht workgieetiifice, rddatingeaRi@ness! Wik the
‘%I ass can be used for the matrix material, with a
con

tipaing pertislesapviop ssrl, bedresgingep conslitenipg & Ipisidieetiyesand

U mth . . . ¢ ST '

the BT Pt EafiRE P or Y o B e i e g pEAL dpysption

the PRkddeanscléltizé HBthe pAmaly gHrediodbt is ldigeraharihbbeerbiapteticle
control | able rel eases the particles, such as via

sizeef dhsi eomdisipningepaniinlesoila @aother aspegis the cpeditioning priticies of Bip

a rking fluid or addj.t, ve, i e bAal
secdildRtis e @l Rl s st OB EuTRE B Blow about
10090 BBRSI dRuPT 3% 61 vl BIWwdr NR18iF0 & e @vBiapelpirticielseRIE $he

condi tioning particles through dissolution, useful
abraisivechertielasrad ithriirsplardiis.n Theeitionyes pastielet hwse, angwerag
particlée} %i%e?‘ tgrgiérabsl}g %I{ 1% %@(guk%%)f)%ft tlpxg lavecrgée! HArﬁélg 5iZABF ’Eﬂé‘ abrasive
particles of the first hardness.

Abrasive articles useful in the invention may include a region of the abrasive
composite particles along with a region substantially free of the abrasive composite
particles. For example, features such as flow channels, wipers, slurry directors, and
slurry retainers can be used with little or no abrasive particles.

In one embodiment, the region of abrasive composites and the region of

conditioning amalgams are substantially coplanar. The regions can be provided in any

suitable geometry. In one embodiment, the region of conditioning amalgams are sized
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pol yvi nyl al cohol , pol yvi nyl pyrrolidone,

pol yet hyl eneoxi de or Carbowax(tn) pol yethyl ene glyco
wa@ odo7as39b om Dow Chenical, Mdland, M. |n addPCT/082006/028061

t he workpiece itself can condition the conditioning

amal gans, rel easing conditioning particles. The

conditioning particles of the invention need noeégg

similaxly; toitariworkpidoe sige, wish st the warkpiees ean abrade qrig

.SO aggl . LS ! ' . A
coni850 5 BEG BRI MEE BT np bGP bPBHE s B co
be @ity a0Rbikeh gt k€ Fem dicpditionirg sbumpy, eecli thenwets ipomthe

are sufficient to condition the conposite binder, and
mateik septeri), Scivaly Fendivieningthe PRy abragiNg ofihe pyention
materj.al of .aS| | ' .
CortPt Byt iR ey e 089, FOPCERET: UG, abioud uions
and gt @hibRRséd) atittcpsatarrselvotial withinabergidH iof ¢helirn déarious
and/or matrix material to expose fresh abrasive,
addisizes aleo ean berinearporatads Fychas il wRyicaRles Gaolands, gHYdng 2idsc ond

. _hardness i ch o] dnes sk :
e
intefHcE AR hd Warkpidee shdicdne shpoke tHegotishing prdceshilnddditioihe

second hardness al so i s about the_sane or greater than
chemirirytran baasest tofcontiellahie relsaseribe spnditionipg p%*wif@ 3{011% fhg region
conposi te binder .t ' terl
o GEiTROFb BpPAPIST R0 R RRA] R SH0h f £80 8 Lo e
condfiibhigi gt by pakitias éntd heiquidtte rdegrives kaiditbeing Hatryi s,
the conditionin articles may abrade the vvorg?l ec ,
gi Vawng embodinega, the fiwed grasivq article hayregions of giftsrent afgsives
condi tiQns. o i . i
G SR s RIEA AP Al RIS ROt At
slurfe 6wt eRhid. thd biter of AeiroulanabrysiederabodimenarThiaabdthsr @ammple,

upon the workpiece while the_conditi ogfifg& p rtilc)I es
regiqps canrnGoviase perditicningsluy i flow toward4 an abrasive used

. | onerates. For exanple, a typical |apping process
lntﬁ%@"?ﬁﬁoél'several m nutes to several hours to polish a
WO IR wei&kpiddelin thb @resomdhiéntioh hgs phardhessdslofrothe herinas of the

_hardness) woul d take at |east several days, na¥€$ .
primasglebrasivenandiabove ths hgainestptdhe popditigningpaPriss b workpiece

ol shi.n . i | '
s SRR DTNk & ARAUARIEA Bl EBboo
work@itdé hiagstalidnplads fedres galiemtad@nidel gamanivey, top, grimalent

fixed abrasive article contact with_ the workpiece

Aluginpmddy Nedde(HgOR).FE€1 sapahies and gpkapesAPitndi ti oni ng
Pgr#ngogse %R bf%rgfg?%n\?/,(e{hg Welfcior} &E%s g'f&?‘ﬁ Lidsi0f aﬁﬁ[&dﬂoﬁioﬂgﬂ R4d
substrates, including abrasive particles of a hardness of at least about 2000, 2100, or
2200 kg/mm?. These abrasive particles are included in a matrix material such as glass
to form abrasive composites. In addition, a region of conditioning amalgams is
included together with a region of abrasive composites on the same side of a substrate,
such as a polymeric film (e.g., polyester). The conditioning amalgams contain
conditioning particles with a hardness at least about 50, or even at least about

100 kg/mm? softer than the hardness of the abrasive particles. The composite binder

can be a make coat and/or size coat, and the composite binder can hold abrasive
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the polishing rate di mnishes over tine. In sone
enbodi nents of the present invention, the average
w@aooriot3oe si ze of the primary abrasive grit | SPCHU§EN6/028061
than the average particle size of the conditioning
particles. In another aspect, the conditioning
particles of the second hardness have an average
compasitasdnte adhtee-dimensionsl ahyasivoaitictep 400683066 ﬁ@cf@fldlilem
t % <6 n rel o
partfes Al RGN bl P25, RS a R Py b Bop b aErssg of e
averfabé partiblasPR@F the abidiveORiidles Mnge papett, theaontitionimgparticles
average particle size preferably at |east about 50% of
avenag@p@velpégfé ipatrleast peovs S9% @ffthe h\@r%a@rpéﬂ@% sige,pt the ph@siye
f d V,
partic E%se ﬁ%l atlt}gl§7' Qlﬁ'zll ua&%l?ﬂaa?l‘?ﬂel,gtﬁe %{)ﬁc*ﬁ%lﬁﬁg g%%a}ség \(;éupbé fﬁ%wded

intoGONRR gt i dttin€ R mahenef the idveatisie Jinsonzidnsioditheras, ltye
free of the abrasive conposite particles. For exanple
condl@anmgeo@rts:ms thavean pwagsmarine size of pdew abeyt}Orm, below about

S v, bt S 55 Ly LG U ET PERR D1, BRtEEuhdipts. e
abr&sn% AR Qa0 al@gf W&w% bb&R a%ét 1he, E\F(Q.Je%ﬂo&’cfShum,

con I't1oning ama are substantially copl anar

aboliERILAN$0 AN 15 @np ro@Wedﬁdbolva aBowt 26 yint. aPhese gbraniwt Ipyrtlclels are
one enbodi nent, the region of conditioning, amal %
com@dgnt@@«gglomqrﬁﬁff 9t any depisedsesc i %@é%?lfeaggé%ﬁ B fpically

oL U SR AR AR B o L P
ther@inl, tAggldth&ra@s ifpicadly rivgzecfdih ibelbwosboat D titnies thefdveiage particle
forma conditioning slurry, which then acts, upon, the

sizerpftthe abremivcpartigles bercibt ir\ﬁ@mf asBed thegiondiopine RaFtices
pre%pa%ﬁﬁéré @mg{ler tﬁﬁx {hQ‘éSst vggarti%'ﬂ% I BM@as kb(ﬁﬂhﬁdn agﬁ%ﬁﬁ'ﬁa

aqueous Ut I ons,
havirs@nl dvke @pmbl% sw,abmﬂshwﬂm usedlvith @ﬁdts&’ﬁ‘d papticld idving an
the skill of the art. Various additives al so can be

avefage paicleaizechf abonetr8- h&umum aggdomerates obhbont 450909 nm magtlcle
ai_ds, disper.sants, in ent an the i

sizcp i EXAE R0 HRGBE DIRAFE e SaTPyS PHAGIeS EES by i

in aggl%m\@?e[té%qu%ﬁguc}?wpr l?gﬁnﬁ ﬁ%llrtnﬁ%{ s‘r?é;ee’(t: ﬁ:gg%tgémrﬁ‘lﬂa conditioning

partiddéd 4f0l-5 ahl.e rel ease the conditioning particles from

the re |on of conditioni ng amal ganms, That |s,
rrecTim iveaitigles us,eﬁéml the mgritiop sai hpmade siaciny dpewn method

for gxg Lt ! c§g gﬁ %b‘%‘é‘vﬁ Egragl'vg laﬁ%le' ﬁg\fﬂlgath}éegdﬂngngl&lal, textured

Sl
abrasive composrtes. For example abrasive agglomerates and conditioning abrasive

can be provided in regions upon one of the substrates described above, and attached
using a binder as described above. In addition, any known size coat can be provided
over the agglomerates and conditioning abrasive. For another example, a substrate
having a structured surface (e.g., peaks and valleys, shaped features such as pyramids,
cubes, trapezoids, and the like) can be used, with the abrasive agglomerates and
conditioning abrasive provided in separate regions. In another example, abrasive
composites containing abrasive agglomerates can be used to form a structured surface

while the conditioning abrasive regions can be provided around the structured surface.
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In one enbodi ment, the fixed abrasive article has

regions of different abrasives that are capable of
w@uoodionggod | ui d fl ow. For exanple, regions can PBOI/US2006/028061

conditioning slurry flow toward the center of a

circul ar abrasive enbodi nent. In another exanpl e,

regions._carn encourage conditioning slurry to flow
t owggﬁlf%l Wea@é@ aregfesaibed v Hs$-\P_@tQI|1§gT@_S-i H1 3BT anﬁléaﬁsoﬂﬁ
O e Bh It BRI by kTS B Rench 40608

5,40h 844, GBS 8 16§ artd B3 @n2AH. t ABraking a@abibbed Suitdt€ for inclusion

. rkpi ece generally is abraded via brittle polishing
n %\‘g t#rlg%fgkf%ﬁnél%é% tsertied alapsive campoesieemap be wonkficered by any
1al1Sed 4 71 galdd bum arseni e '
b R els e BB N PGB R o &
5,68 BERY 5, %75,988¢ andt 799,03 % appbiheLusefil nestito des¥RAli AR Rlerylt e
i nvent.ion uses a fixed abrasive article to polish hard
abrasiys rtigles having trerydimgnsionals foxtreshahrpsiveepnafositehwhetminghe

fibs AR r. 2200 kg/ mP. These .
corgé)orsassl ve p%\sre t P%ngg %gglgmleﬁ%%gﬁdéeg TA naaqﬁ?ni’g P %VIWEP?QISIR
coasingd) isdesglilsgiin LS f Ratent Ny, 8P17@16onposi tes. I n

ion, a region of conditioning amal gans is

addj C Jltion |
i nc#@%’é‘&e‘%tljﬁ’e&eﬁ%ﬁauw-‘t yeful i giinding pr labpiagiov polishinmeieraons,
: [ trate, such as_ a .pol ric
R A g T L
maintinsihe cotant dni theivogkievetat & desredilével forié@fe%ascﬁ?meEeriods

.1 east abagt 50, or even at |east about 100 kg
witlhopt fhe need 4or 4 srpanglss anelidings abrasiveadiessiias qonditioninggrocess.
j [ . ke coat . and/or..siz

I 2R eF AR e O b B0 A B RILE BTt AR iRy 3
predibtabiity, edtclpsirbes prodess efficleheeat REHEsBah dBRRAShRing

article. In one aspect, the conditioning particles are
OPEFALORSy pcess gighiy v ertionadions tpsamesfixashabrasive avticle to be

9908 icle size of the abrasive

effeggﬁj(ig%gg’s{a,ﬁaﬁfegﬁ%ﬁg@ﬁg%?? H’t%{%lagsbndi tioning particles

avedjeds padt advahegs dfahis$nadntibe a&tmﬂb@unuéﬁ%dloéy thB%llowing

avEra}ﬁg }Fart i.cle size of the abrasive particles.
eXampiegy 0 thaRaryeulas materiale amd sraeynsntheraeé rastiediin those exgmples, as
1PAdith&! ; i ' rkiing fluid durijng
I RRGRR R RN 0 Be Bl e rdt s
inventinuli t i oni ng particles have an average particle size

of bel ow about 10 nmm bel ow about 5 nm bel ow about
0.5 mMm or even below about 0.1 mm In sone

enbodi nents, the Examples

Preparation of Vitreous Bonded Diamond Agglomerates

Vitreous bonded diamond agglomerates were produced generally using the
method of U.S. Patent No. 6,319,108. First, a temporary binder solution was prepared
by dissolving 25 parts by weight (pbw) dextrin (available as "STANDEX 230" from A.
E. Stanley Mfg. Co., Decatur, IL) in 75 pbw deionized water.

A slurry comprising 170.0 g of the temporary binder solution, 4.0 g ofa 50 wi%
solution of AY 100 surfactant (available from Cytek Industries, Stamford, CT) in

methyl ethyl ketone, and 1.3 g Dow Corning Additive 65 (a silicone emulsion anti-
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abrasive particles have an average particle size above
about 1 mm above about 5 mm about 8 nm 10 mm 15
womo7ois9even above about 20 nm These abrasi vePCT/US2006/028061
particles are conbined i nto aggl onerates of any
desired size. For exanple, agglonerates typically
range from at | east about three t i,cHes i\/IhIS aver age
foaming ragentavailable FomPew Slorning (ermaiqlands Mb prerethgroughly
. L ' I el [
R e T
by chhgtifg 20 g hivtis@oEwhb §86C g glast fift (SPNRBG dlansifrogn fpedialtyl @miss
preferab% .are sma] ler than the abrasiye particles. In
Inc.oRkspapdidy inte ¢ilmbes 2 mlingier (&3 és@ﬁaaﬁ?(lﬁ@ﬁama%%@%mw
fortﬁf%ﬁ&;bﬂeﬁlir? ﬁ%ﬁl ©fs, 3hEkar PR %Egﬁ‘ﬁe‘? Bhyd. ¢ ’hh%ﬁ?f ﬁg& Shtained
particl’es havi hg an average particle size about
abo®- 169 k@bf §.6-cagd. 25k Aronfa mibling pelle: AMB combpmtibh clas

_Size. For exanple with a sapphire workpjece, 8-10
millgsl SrgiRch PAPONC) A9GDER B abe BN Wa dise B ABRITISY OLALA &
70 . g v _ . _
or TR 164 A8 B3R AP0 i,
Diaiiohdl @b@sive paiftidles havihg @ nofieid pheielechse dfe2Onmn €availablatiyom
known nethod for making a coated abrasive or an

NatippeliR¢sperch Cor| Shesserfiplg. Mi} weredhemsarided taithe stusny anddhe

b ' g br asi
conR R PEREE R AR RUARAB Ve can be provi ded

| N TIRGEANEndAGHY e tih dobrd $utbslie alvities O 8 pblypeasbytdne tenl
and attached using a binder as descri bed above.

andalexc'pmlurasnyfak reovaved psiag asleetor hladpelhortaQl \@@dn@dﬁleagcwﬁ‘@g
o FZES C .
o B BTE S 00 SR 00, "R Bl s PO RIBAA ool vor

in thefoSm of R@AKe PRfhr Yllel By @mis 4 @&t 6L 57 S b arBSpening of
pyram ds, cubes, trapezoids, and the like) can be

246yae by 246 pim ardea bdse af il §epmdyl Brieumt dbe sludy dothdi aevisies agthe
abrasiye provided in separ regi,ons., lL.n another .

toolxas it &S R FRSS LT 2% hoBat AT iy i ARy abrasive

conﬁ?i’tiﬁ?%@%@% rﬁﬁ%ﬁd R8Pt Yodl B Poftadlind Hhb Bh8OsuRrace BE M

I ng abrasivé regions can be
toolpwitly bl etiraasracedly driven sibratirtg titeviusubed dowilalsle fas Bransom §02R,

are described,in U S Patent 5,152,917 and
from ,M%Péﬁ?raW%ﬁsmﬂt§’ﬁ@gW%S ui tabl e nmethods can

be | by assatl thidughfindReds2ée8 61425 Pum

5, 4@%?@%&&%5&%,@%%%23. Srsasﬁ)\%eugagglnorrer ates s
opesitigtfaldbwed BY 150Gy Sihe dried ptdearsbhpartields reatning ah the 150 pm

textured abrasive conposites may be manufactured by,
opegipg sieve were mixed with an 1norganic parting agent consisting of Boehmite
powder (alumina monohydrate, Disperal, commercially available from Condea Chemie
GmbH, Brunsbuttel, Germany) at a ratio of 100 g dried precursor particles to 6 g
Boehmite powder. The dried precursor and parting agent mixture was fired in a
refractory sager (available from Ipsen Ceramic, Pecatonica, IL). The firing temperature
was ramped from room temperature to 400°C at a rate of 1.5°C per min. and was then
held at 400°C for 2.0 h to burn off the temporary binder. The precursors were then
heated to 720°C at a rate of 2°C per min. and were held at 720°C for 1.0 h in an air

atmosphere. Following firing, the resulting porous ceramic abrasive composites were
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known net hod, such as those described in U S. Patent
Nos. 6,55 1, 366; 6,645, 624; 5,651,729; 5,975,988; and
wd2008901989. Anot her useful method of nmaki ng useE€TUS2006/028061
abrasive articles having three-dinmensional, textured
abrasi ve conposites wherein the conposites conprise
abrasive agglonerates fixed in a make coat, wth i
coolgphtq WeE} tegipeEatEs At # FrjR of aboubd{cpsrgRy The dresl ppgugegramic
No. 6,217.413. The jnvention ' '
sbree fROTHSH e Pe B ORI RB b Gyt Bobithe llowed

by 18BREC Ao v inBdafic Yartfip dobhte THR TS F688s cdrinRNMbrasive
aspect, the inventive nethod maintains the cut rate on

contpbsitesnerkpinimgenahe 450 psi opedinigevasé theorcobsatedhtba aise inrthe
periods w thout the need for a separate, or off-Iine,

abraglye AEIGRS- dr essi ng or conditioni ng process. In anot her
aspect, the invention provides an inproved renoval

rrffhfal b e I S P RS

opex Aish&Bsnt sdltioR bORE 8% afispetsant (Solsperse™3 2000 pwvailbisie from
sane fixed abrasive article to he effective on a.wde
Nowggp Divigioss Lyisizepl-e.cViapghesteralsK.) @Bl dé 4oty 18V asiR ages
fotihi s ' rthern : :
RO DAy Y SO B S gt

1 h asiBy Al sir dHeseplopelbainhiger. i Vazolseghereahimitistss (ansilabld froras

ot her conditions_and details, should not be construed
Dupogt Gherpicl $olpiien Enferprisps it (WOK) was aivphedprisr &pmiepg giio the

' y : 1o
R e R
(labllﬁhﬂgtobh%nﬂﬁﬁﬂﬁgéd défaniilc ShorfateetrtakiNegp tlﬁ,\&’(ljzﬁ,glﬁgto iﬁielr st

a tenporary binder solution was prepared by dissolving
partyelgtes: tiaurbig miirgihe mpiiure wakplased ipahgried praierheth (0°C)'s

. : " f. . al e ) . r
DRy S5 AR (S0 of bl GRimel Sl
produc@d By ehifingtshet% &rape 52 finto 95 maty acsylbstresin (SR343 19) wdinga

50 wmt % sol ution of AY 100 surfactant (avajlable from
progsyleeriyardlis thpaal injfigher selytionowys storeddn pyeirigemgipr (temperature

RS A S e SR, Sikeeco
MideadlPInc., Meihmasitlo Svhdraywiegicohwhodiddd hefore use by placing the NYAD
M400 into a metal container and heating the container in an oven set at 120°C for 2 to 4
days. The NYAD M400 was then cooled to room temperature and the container sealed
with vinyl tape until use, A resin pre-mix was produced by mixing the following
components using a high speed Cowels blade mixer: 91 wt% 368 D resin, 8 wt%
dispersant solution described above, and 1 wt% photoinitiator (Irgacure 819, available
from Ciba Specialty Chemicals, Tarrytown, NY). This was mixed for approximately

1 h until the photoinitiator had dissolved, to form a resin pre-mix.

An abrasive slurry was produced by mixing 1547.8 g of resin premix described
above with 2935 g of NYAD M400 Wollastonite, 100 g 180 pm vitrified diamond
agglomerates produced as described above, 45 g fumed silica (OX 50, available from
Degussa Corporation, Parsippany, NJ), and 2.5 g antifoam (Dow Corning Additive #7,
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m xed with a propeller mxing blade for 15 - 20

mnutes. MIlled glass frit was prepared by chargi ng 20
wa@ 20venienol with 800 g glass frit (SP 1086 gl aBST/EING/028061

Specialty dass Inc., Odsmar, FL) into a Nunber 2

mlling jar (8.3 L (2.2 gallon)), made of

alum nafortified porcelain from U._S. gtonevvare Eas
avalml@gem@w Bermng Coe-) widenhigh shem el hd 1he guxtuieves

placg% r%a fe@ c}‘ Qs‘u%gjail. P)rcgéﬁeﬁ 4P fﬁwnls gbo 0 ?rﬁllié @f)ﬁ’% on Q? ller

millt (Beailablel from@ ¥ §li Stchavagexdfor A8 qmantuotfyrm)a sBO. Thg shfn'yt ms
mlled gl ass frit was added to tG) %Wurry .and mhéﬁ";é
thenrgmoned; Ergmythe ratlyr mill apd guxes widshtpvatieas dhungahighe 78 of
e DALl B, She gl 2 M bl o
appidk@fatalgd@dning ot hﬁll&h&lfempefuﬂldetrd&‘ﬁhabmﬂ(@ﬂﬂb)n was mi xed

for an additional 20 mnutes. The resulting slurry was

then coated into the cavities of a polypropylene tool
leahAbr:hwveeAntedsPsemsmwéMeﬂm@ed using a doctor

Reasys AtkiAEs BR0EAEaRY L flohfed A%y K2AGRANGS. ©

5,9 5%0'}’ %R‘B%’)Wo%ﬁeettaQQBn\éﬁ lafpdrtu Bighifa® Edl'ﬂh@f illokteRedinefigure 15 of
four-si ded pyram ds having a depth of 178 nm an

thisgpteni.ng of 246 nm by 246 nm and a base of 151 nm by

151 The. slurry in t avi ties of a|r
dri%%?rqp%%e#%%ﬂ(m@ dfcc fnpflfl%aglrag}agﬁf tcg‘?l ry ng,
caviie irfihk 8sbl AR the fGRIPORIérdRFRICHES B~ W%yﬂr@ﬁ@i having a

fromthe tool by contacting the back surface of the

depthoafl 808itoh, aaropehing € 3ROE anl by %&Oﬂvmmand dbaseion @St parhyuAl8
bar (avail able as Br an 02R,_.from Brans
A O DR OO e S B JFhe gl wapgsegppllythe inverse of

the 855@1%3 ﬁ%ﬁ;e gﬁ%&%ﬁh@ %n%{’rﬁn ?gf %';Q %81%91% %Eﬁﬁgﬁfeg

nmm dpeni ng mm The dri ed
p r e‘Etheo]r wiauiwatinddrane mlmiemg Tha disbﬁ‘sﬂ)ﬁ@)f abrasiye agglgmerates

in %ﬁ?&?&%&@é Vﬁﬁ%c?l@%g&{m?géa kARl B A arsites of the
tool%%«fe( @cuu r3é1t ?66%;1 fedefatdre ONeP %%gege? H!tc‘kl

Funs utt at a ratio of ‘1 r|e

(12Pactickqt npidy dﬁdl}{!‘ds% flhﬁ HaviggBaethyldne apotiderid c'BIileydnqummer
precursor an partl ng (gent m xture was. fired

on the fwfacede Pe seajed - | b Swmpﬂﬁywadﬁlﬁﬁ?@ M Company,
St. Eauqal{/ﬁﬂ was conta?:ted ﬁl tiq Eragvé SRS, 34448 $ool such that the abrasive

slurry wetted the primed surface of the backing. Ultraviolet (UV) light radiation was
transmitted through the tool and into the abrasive slurry. Two different UV lamps were
used in series. The first UV lamp was a Fusion System "V" bulb and operated at

236.2 W/cm (600 Watts/inch). The second was a Fusion System "D" bulb and operated
at 236.2 W/cm (600 W/inch). Upon exposure to UV radiation, the binder precursor was
converted into a binder and the abrasive slurry was converted into an abrasive
composite. The tool was removed from the abrasive composite/backing. The abrasive

composite/backing was then exposed to an additional treatment of UV radiation,
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was ranped fromroomtenperature to 4000C at a rate of

1.50C per mn. and was then held at 400C for 2.0 hto
woaeo /oo t he tenporary bi nder. The precur sor SPGEUS2006/028061

then heated to 7200C at a rate of 20C per mn. and

were held at 7200C for 1.0 h in an air atnosphere.

Following firing, the resulting porous ceramc

through deibacking sidesisingsthodpsion Sygemt " rylnendonseated ¢ e at
te of out. 2C per mn. The fired porous ceramc
236‘26&%’&9@%@&5@9! tes were passed through standard
Si @R, Mé aBhlvetdmpeitetackinb, | vvielk fdasned Pt dbradive drdoleywas
the inorganic parting agent. The fired porous ceramc

wouanpei ¢ 60%so IS VRS COSIREPY PIGeesh opsTated Shbehveerpalifiuhg-6 to

re n l.ect ed r in rasi [t J
7.6 B 0 g et s a8 oS e b A Rl Kol e o
coreBii8En REREdH0S approxitha3dle BIriRtan oIt bdt@n80to A5 Gttdcomplete
di spersant (Sol sperse(t 32000, avail able from Noveon

the @irg o therbinden Bysterns and; ta activge dgesines onthapglyegher basking .o

acrylate resin R 36 i

e S % B e R Ak SRS b0 B
wer@hn@héited td ¥ 076D 0N €0. 030 indh)@ick pétzartodatekbédtellexan™

initiator (available from Dupont Chem cal_Sol ution

8016MiCe ppailabls, frsn|GE PotyynengbanssMaeef Yoernen INY uping o iesswe o

sk LEBAA B LSO N SF KB, Ph B

(IZIIQPdiam@fédpiﬂ&mgeﬁ_s@IﬁFﬁfﬂ/& di@edtdor festidyr eak up the Vazo
52 into fine particulates. During m xing the m xture

was placed in a heated water bath (60C) to facilitate
Comtitioning Aohalghm Alitigder Mathod Bt o t he resin. A thernal

initiatgr solution was produced b i X] 5 wt % Vazo
52 R GePE HESR TR See B) | U tionhd
partafl&r@gmramm ind MR afldMfe iaregﬁﬂ /A 155 Yol F@Rmpas

stored in"a refrigerator (tenperature < 400C)." Cal cium
Corpatatien, | Wi sdrevil[eNORD, 3400 didpeisas (Dispeibyk 486, frab IBEY K1(@hemie,

Wl el o8 208 BB H PR TR IWROER] PO ehgRaT,
e SBEC g 0o OV e RS o
Ciba SpevidlgnPemicals STandowhaN ¥pwasprepared ead eehvaitedinto ay |

cony TR G ST hh SERa SrBdinaibeRd
opeRinBdfh A prélousty plepihedd 0K & (51N didk YfHixed abrasive article
prepared by Method 1.

Conditioning Amalgam Article - Method I1I

After developing the conditioning amalgam article by Method II, the
conditioning amalgam structure was flooded and filled with the conditioning amalgam
precursor of Method 11, leveled with a polypropylene release backing and UV cured to
produce a planar conditioning abrasive sheet. Segments were then die cut to fit
openings in a previously prepared 30.48 cm (12 in.) disk of a fixed abrasive article

prepared by Method 1.
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di spersant sol ution descri bed above, and 1wt %

photoinitiator (lrgacure 819, available from C ba
wep@aioadony Chemi cal s, Tarrytown, NY). This wasPai/xszo6/028061

for approximately 1 h until the photoinitiator had

di ssolved, to forma resin pre-mx. An abrasive slurry

was produced by m xing 1547.8 g of resin prem X
Conditgening danalgameAvticlé- PBEEGINGf NYAD MA00 Wl | ast oni t e,

100 180, mMmuvitrified.diar
SrrsBi e S ARG LT SR B AL by
plarﬁi’@éﬂd%’drﬁn éirﬁﬁ'l?&?ﬁ%@cﬁl%s %f@&fr@%@ﬂomﬁﬁé sbragianyace N},
antitoam (Dow Corning Additive #7,avail abl e

30&%@@@&@?@@9‘“@%@% under high shear for 1 h. The

TS Gl AR S BRSO £ Ry Mot
in vmér,l 1. éq\’[ﬁﬂ \lvaghtefoﬁmawdsph&csmewy@momata@zed) Zi@ $115 gm
forma slurry. The slurry was then removed from the

conditibhiag paiticlesg AW Arialpba aluntlne, Misvegsit @AYA 1§hrliSrgjweler.epd 15 g

isory! Biabel e TSt it 1§ B S PR £ 15
abramv@ arfdle Hid lelvelteﬂ SvithS RSP S IIfB of gsb. e AbPRve. wisi thad

Abrasive Article Preparation (Method I) This abrasive
curalrlhlaﬁlo&emm atreQRE fpe R maihl, P53 fatéanink d@57¢h fay. 38 minataget

958, 794 Br uxvoort, et al.) on an apparatus
IZOS(Pﬁ@IIjathfS’ xqd| abgastyeédei n Fi gure 15 of this
patent. A pol ypropyl ene tool was provided conprising

L The .cayities in the tool were in
Tes?ﬂ@%%‘?% %‘ﬁgﬂ%gwgiw ’g d four-sided pyranids
havréa& Werd QBB GH0fle PHYerd0 40MENNF1E sidkd 2Pthgmndhine
0O mm and a base of 2518 mm by 2518 mmw th

obtauleeni fomtBueblen{éd., byedilug. Br. Asﬁxad arasivypad Way ma/a%ted to the
platgli? ﬁ%ﬂé F\%)ﬁeggurtgggnslét?‘%/eee}%e Of "f"%e?dl 8}1({ Qedsgﬂgs%e pad was

preSaRdPfs tdstfig b%r leﬁtﬁl%hdi\ﬁ@ﬁmgm&mgr& aﬂt[xﬁiiﬁh &ixwﬂ abhaﬁlve s
di spersion o abr asi ve aggr onerates in abrasive

XAehip @s;mtaéldofrﬁméM heak$ 8 coh ebunia ’éxﬁfbb‘?rﬁ%‘tﬂe VAt o

oL G Pl (RO R A LT o

glads Hosks MW Gedss, (ﬁnmal Nypoinye ires Bbiofiania diskg with the 268 XA
et hyl ene acryllc aci d co- pol ymer priner, on the surface

abrasivean thoiaswiface viers mownted torp (152 sup (¢ ipademaer xvaimmKP & in.)
tthE( a?ummum ot f‘&)éte using mounting wax (Crystalbond 509 Clear, Aremco

Products, Inc., Calley Cottage, NY) to form a conditioning plate. The conditioning
plate was attached to the upper head of the lapping machine with a quick disconnect
mount. The lapping machine was run at an applied pressure of 34.5 kPa (5 psi) for 1
minute using a 180 rpm platen and a counter rotating 100 rpm substrate. During
conditioning, 10 vol% Sabrelube 9016 (Chemetall Oakite, Lake Bluff, IL) in deionized
water was supplied at a flow rate of 30 mL/min. The initial conditioning process was
completed by lapping Borofloat™ glass (three 65-mm substrates affixed to a metal
plate with mounting wax) at 55.2 kPa (8 psi) for 5 min. using machine conditions
described above. Prior to each sapphire lapping test, window glass substrates (Swift
Glass) were lapped using a pressure of 34.5 kPa (5 psi) and the specified machine
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St. Paul, MN) was contacted with the abrasive
slurry-coated tool such that the abrasive slurry
wowrdwetsoohe prined surface of the backing. U tpreawiustoes/028061
(UV) light radiation was transmtted through the tool
and into the abrasive slurry. Two different UV | anps
were used in series. The first UV |la was a Fu3|%
condifignshor berwepu 8- hmén. il aistalele findoys ehassfegpvakigts of between

330 A0 D g AT TRt 2 LR CROUC 0 Fhchy oo D suiaiats and
the %eﬁpfr% Hoslipidce®Was Ed16ulRich B ColeREAY thE fveldls 1659 Aueing &bping

0 a binder and the abrasive slurry was converted
(M ingramsirtodhickisdisy eecoreg ¢ ¥ iin pm) Ty esing dhe fndlowingespetion:r om

the abrasive con‘pomte/lﬁgﬁ)@&%%* e abrasive

conposi t e/ backi ng wa to an additional

whéré Bt ﬁ%ﬁ br @k sh%tfa@éiqcﬁ{zy MY lbﬁrd&ﬁﬁ'fy bhige Basdda fegg/améxe and

usi ng e Fusion System "D' bulb and operated at 2
sapmmmaamnm ofhy g/Cﬁﬁemd windovaplasshade density of 2.4 g/cm

S abihe hrroRtinst eoidip Aty E s it il Bidshfiegbelow
waﬂ%f@{e%dto Alpo BBt R (307 Bmi(92 Th. g A B usﬁﬂg?dddble?ﬁded

he abrasive conp 03|te/ acki ng wound uE
adhtdiee andcthe ﬁxe@sbmhw whaetrinenied tsxtharpbamzﬁemmeynms ohS

oven set, at_ 80, t 05C t lete th
cach ORIyt LA bR O ety Be frghigt Enrdtfisns prbifa on
C- p%@é h%fe (PRI XY stert, PNGRAVRA) ! RESuRD bRsshyemak Tbbled, Beddw.
est | abrasi v corrp05| tel backl ng sheets were

Iam nated to a 0.762 mm (0.030 inch) thick
TesdMothed BonPoabkiSidéd Llap[z(mg(t m 801(]VC avai l abl e from

GE Pol ymer Shapes, Munt Vernon, ressur
ot were garaBRL AR ACH09 SRyble e TR SBGRE Sfiable
fron?tl’e Fabi rWendéb&ég é&mﬁﬁ.( Fided Borhsié g%fs dtS e %s!’t&ﬂkf&'é
&t sanpe1 é was di&€ cut ftor testing. ndi ti oni ng
mowited Gasotiidwerlaad upplrtpiaehsl using premsdietsensitingadhesivgaiihe

diafpand oebaresPas ePraPaied 105 SSROBPY JO1E Cendoptiggpsine en
alu1'1:r>1¥131A cﬁi’)%d abl31% ﬁ%ﬁ R &gs Q%%%%ﬁe??allﬂva?ﬁﬂl\é'ﬁdrﬁ 3MBbmpanyd

per sant rom BYK- Chem e,
St. Pédl) VDt ahd 26€ KA aRl&uga fiked abrmdwhmpumwtmthe top and bottom
triacrylate (hTI\/PTA) (Sartonper r%s from Sartone 1
of feisrhyaM O A HOlesk PHCATBR; 1R AOTIPTng FTISTTF Abfor 2 ota

of “nrrgﬁ’ec é’traeprégs%re 51979 kpa (1.6 psi) using the machine conditions as follows:
Upper Platen Speed 96 rpm clockwise; Lower Platen Speed 96 rpm counterclockwise;

Sun Gear Speed 14 rpm (either clockwise or counter clockwise); Coolant Flow

200 mL/min.; and rate of Lapping Fluid (10 vol % of Sabrelube™ 9016 in deionized
water) of 100 mL/min. The direction of rotation of the sun gear was switched half way
through the 1 minute cycle. Pad preparation was completed by running three S-minute
batches of fifteen 65-mm Borofloat™ glass substrates at 13.9 kPa (2 psi) at the machine

conditions listed above.
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Ci ba Specialty Chem cals, Tarrytown, NY) was prepared
and converted into a conditioning amal gam as descri bed
WO nooveidved | . Segnments were then die cut to fPCT/US2006/028061
openings in a previously prepared 30.48 cm (12 in.)
di sk of a fixed abrasive article prepared by Method I
. Conditioning Amal gam Article - Method 111 After
Exagapleflopi ng t he conditioning amal gam article by Method

I, id 10D ganm 1S & Bl

fi |f’r ggg%%qﬁg*%éeﬁgtgﬁg‘}sﬁ@m ng %%gﬁgg#%pgﬁ%ggﬂggﬂm
regibid Sslarak conditieding amblghmasepmbts poypytedrty Methed g into a

backi ng and UV cured to proo{uce a gl anar 08 djl“gxi o.n'h{}(%
3050 457 1O sl (HasepReR(ss BFIE ProRar gy Elpd Lo Thy piehi disks

[ ' [ g : G ' )

werb RGP ok s SRl SRS er BpAOR(EAeLy 3.8 STk o e e

. Conditioning Anal gam Article - Method IV After
ExamMpdgeci ng a fixed abrasive article by Method I,

regions to be replaced by planar conditioni ng amal gam
f eah fixed alwesive arsiotoveas reRpied Meingertiag pigkt p-gedigmeter Sigouar

cm (12 in.) disk to provid I 4k 0N Y
reeigih R pse i Elp B e BRGNS Mo
30.96m91 2 145) disk ¥&d Bked dbrisive AcleprePated by Method I. The eight disks

f or mal dehyde: phenolic, 2.5% KOH catal yzed), 80 g 15 mm
were opatied poin Bxprpde di cl es (PWA al pha al umina, Mcrogrit

PWA 15), 15 g water, and 15 g isopropyl al cohol was

prepared. This m xture was used to fill the gaps in
EX‘H\E'% xed abrasive article and | evel ed with a rubber

kni ' aB0S ek YIER. )i diskéflom a

v e by B o e e
sheétdravi3ig abfemating stripdPaibe fized abrasiveartiolernreparéddesiMethod I and

abrasive arti.cle. Test Method A -..Si e .Sid appi
the fapod pordlonne ek RBsrRae B P RO Up o s PRBRLC

| pd; ' e iRhhad & SfpEUahtRlrddidnditiba
ﬁxeélaﬁ}f% }de@élﬂ%e%gghggggzmé%gc}ﬁmggbmunt ed to the ¢
amgigah everei3SAgma(lpnesdde.e sensitive adhesive. The

di anond fi xed abrasive pad was prepared for testing by

initial conditioning using an alum na fixed abrasive
Exz(rggb4

A fixed abrasive article was prepared by inserting eight 5 cm diameter circular

regions of planar conditioning amalgam segment prepared by Method IV into a 30.5 cm
(12 in.) disk of a fixed abrasive article prepared by Method I. The eight disks were

evenly spaced around the perimeter approximately 3.8 cm (1.5 in.) from the edge.

Example 5

A fixed abrasive article was prepared by inserting sixteen 2.5-cm diameter
circular regions of planar conditioning amalgam segment prepared by Method IV into a
30.5 cm (12 in.) disk of a fixed abrasive article prepared by Method I. The eight disks

were spaced as in Example 1 but approximately 5 cm (2 in.) from the edge.
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XA- A35, avail able from 3M Conpany). The 268 XA al um na

fi xed abrasive was nounted to three, 65 mMm (2.56 in.)
walz@mi®nd x 3.18 nm (0. 125 in.) thick Borofl oap{1T/m$2006/028061

gl ass disks (Swift G ass, Elmra, NY). The three

Borofl oat (tn) disks with the 268 XA abrasive on their

surface were nmounted to a 152 mm (6 in.) dianeter x 15
Xﬁﬂﬁl’(l?) 6 |n ) thick alum numnetal plate using nounting

aw agpf ared%%rgg%gtlu% onoluéleotél%erftgf Lingsptplanar

comtmmmg amakggmrﬁegment\q&wpaaéd BRI VL iR 4PRS e\ @28n. Phisk of a
| appi ng, machine with a qui ck di sconnect nount. The

ﬁXF%%‘HPﬁ&e prbicls nepagresby Methed Iad he fisstiring wsels3ier (@6 n@,at wide
R m plat e
withER Bl Ut S TR B kL Byl R B0 @36 e
withainditérdivinnger fdl 0V0diqBaby. el ube 9016 (Cherret al I
Cakite, Lake Bluff, IL) in deionized water was
supplied at a flowrate of 30 nL/mn. The initial
Exa 7i oni ng process was conpl eted by | apping

Bor t S three nm substrates af.fi xed to
Rl Pl lhRE st RloP st RS oS oRceslie TGS
corfcki)ﬂiorﬁng’fhrﬁalguﬁll SBEMBMS PieBered OPNIEhOD Y URS &r30RBLnRPOVR:) disk of
Prior to each sapphire | apping test, w ndow gl ass

a figed abrpgive artichvireparey b)sMethnelrIéo bhﬁ@pemsm squares pf altsnatiag

ﬁxé)cf :}as#]\Zecxo%n rlgﬁ%ﬁipl%rg? c{]{?\%rg)ﬁé) {erlngmiﬁle cghtral square of fixed
abrsila@hﬁtdﬁahd'@y\ﬁ 9|X5Q‘§§ c $HTSV>@B SHAab §urﬁfun|a€& W@ﬁ‘lpgsggf plax%a@o

mm m n was achi eved he renoval rate of” the w ndow

CO‘@Ftﬁ%n&@BﬁlﬁhQ 66 car(.26He.) sagp kureunged kpistripes ofistsuctured fixed
u

t { th I d
obrfidl e A0 I b Y SighBal i oh SFbes ¢tk saycitignine
matesiang) 18 be (15l iaWiwige, alBhteRA in Ihe%olﬁcﬁ%w (A*D) where
A = area of the substrate (cnm2) and D = density of the

substrate(g/cnB), and sapphire had a density of 3.9
Cogmmm&ﬁaﬁﬁxmmpEoM/glass had a density of 2.4 g/cnB.

Each of .the sel f-:contai ned ndi tj onj ng. abrasive

art {Acfo xed E?aS{Vﬁé‘ft %Wﬁ? %@Pﬂsﬁ 8%?\%‘@ CF bandsstedusing dest
Meygcar bonate sheet (30.5 cm (12 in.)) dianeter using

doubl e- si ded adhesive and the fixed abrasive was

trimmed to that dianeter. Lapping runs of 5 min. each

Exa/mplbs Sdiichunt €dmphrativeF xehiaple B (CE-B)usi ng the machi ne
| ane sapphire (Crystal

a5 rﬁ%ﬂsﬁﬁ ‘a4 %O&@%(f abragive Wathvadeged paearding the
Meﬁﬁ%h‘?ﬂ’ ‘(above) and tests as per Test Method A while the conditioning particles
were supplied in the Lapping Fluid (10 vol% solution of Sabrelube ™ 9016 coolant in
de-ionized water). Comparative Example B used the same fixed abrasive but no
conditioning particles. The results are shown below in Table II,

In Example 8, approximately 1 volume percent (vol%) of milled glass frit

(SP 1086) was added to the Lapping Fluid. The coolant mixture was stirred constantly
during the test. The removal rate dropped by over 92 % within the first 15 minutes of

lapping.
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Test Method B - Doubl e Sided Lapping Tests were

perfornmed using an AC 500 doubl e-si ded | appi ng machi ne
waearioathe from Peter Wolters, Rendsburg, Ger np@myUsS2006/028061

Fi xed abrasive pads to be tested were nounted to both

| ower and upper platens using pressure sensitive

adhesi ve. The di anond fi xed abrasive pad was prepared

f orn Exsmpled, Bypiorinagtely lowhds of %Hmrf@ndgqowgawﬁéﬂ ni na

o RS 45, A A L Pt e e, o

wasfaua&ﬂtoatﬁé Eﬁlbpﬁﬁ VRS "PROE Rk thikinee wapstiared d@ﬁ&tbmm dlirlng the
five blank (no part holesé/Part carriers. The

test.c Shelraniwil rage dappécboves DA % ihimihe ArstdPmingtes of HpRinge
t f 109 kP i no.th .
o RERRERE L sPlor el Tl ob SRR R "

(MI%'RQKKMISFWAL @%rmrf’h@f)&mépﬁ@%@@ FORTFGHNC 60| waskadkisdto

Gear Speed 14 rpm (either clockw se or counter
the bhmnlkgi\Fhmq Tlamioémﬂ nikiore W@Ostimedeonstantlyrdiringtthe tost.

R e et A T B LG . e
stabﬁlﬁztea%'t ﬁ?a@raée'%l YOALMMES . Std Shatntial Bi"ﬁppﬁlg rtl%ég h

m nut € cy Pad preparation was conpl et ed
r uiniGuanpadnatee E:'x-ammeJB gthbdlppieg Fofid fhak us@wﬁﬁwﬁwndltlomng

paridls. AHBRFYAS TP (RO (B P AR BABrR DRON 28

abr asi ve artlcle was prepared by |nsert|ng ei ght 5-cm
di anmeter circular regions of planar conditioning

amal gam segnents prepared by Method Il into a 30.5 cm
(12 in.) disk of a fixed abrasive article prepared by
Method | . The eight disks were evenly spaced around

the perineter approximately 3.8 cm( 1.5 in.) fromthe
edge. Exanple 2 A fixed abrasive article was prepared
by inserting eight 5-cmdianmeter circul ar regi ons of
textured conditioning amal gam segnents prepared by
Method Il into a 30.5 cm (12 in.) disk of a fixed
abrasive article prepared by Method I . The eight

di sks were spaced as in Exanple 1. Exanple 3
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A fixed abrasive article was prepared by cutting a
30.5 cm (12 in.) disk froma sheet having alternating
watowpeoof the fixed abrasive article prepareBChys2006/028061
Method | and the textured conditioni ng amal gam segnent
prepared by Method Il1. The stripes of fixed abrasive
article were 5 cm (2 in.) wide and the stripes of
textured conditioning amallghlelwere 2.54 cm ( 1 in.)
w fe. Ekxaprl e |4 duwhalieed BRleamin/t Pr REmbe Wk RhPRAEY
by|inserting gight 5 cmdianeter gircular gggl ons of
pl anar condi tijoni ng anmgg;gam Segment pr epar gy by vetthod
| Viinto @ 30. M (1214} dIsk of a fixetgprasive

article prepared by Metjjod—+—Thgerght uso:l] s—were
evenly spaced raround th@ pertneter—approxt .4.'7: ety—3-8
cn 5T )—firomthe eqge- Exatpre—5A 3 ed—abrastve
articl e 2vas priepatet—by—insert-Rg-Ssiteer—2Z-5-cm

di areter—etretar—+reg Hs—of plarpr—condi t?én! ng

ampl gam segnert prepareé by Method 1V into33 30.5 cm
(1P in.)3 disk i brasivel article gfepared hy
Method | . Theé—eight dilSks were spaced as il& Exanple

1
bul—approximtlely 5 cm?® in ) friomthe edd®. Exanple |6
A fixed abrasilve articll® was prepared by ilh&&rting two
copcentric rings of pl&far condit)oni ng an@l%am
segnent prepared by Met3od IV intjo a 30,58 (12 in.)
di sk of 4a fixed abrasi v article |prepared 1y Method |
. The first rilng was 1.587 cm (0.5 in.) wadseMth an
i nner dianetenn of 6.356m (3 in.)|. The secpnd ring wads
1.6 cm (0.63 ijn.) wmden th an i nner di ameper of 10. 2
cm (4 in.). Hanple 7 Aofrxed abrjasi Ve artg;gl'e was
priepared by inserting o concentric pranag
colPdi ti &ni ng amal gam Segments prepar ed by Jpttod—+V
into a 30.48 ¢m(12 in.325 disk—of jafixed clJ:Sclbivc

arfricre prepayed by Metjjod+—togbtain ey t—Sstrtates
of| al t er nati ng—fixed a%aa. ve—tratert+al—and 8&'('! arar
candi ti éni ng Fpat ert+ats: OThe centrat—square of—f-xed
abrasi ve nat e+ 829 % 8.9 em{3-5 xlé:15'n.)
surrounded by stripes Ap planar 3.0
10 72.8
20 17.9
7 30 10.2
40 273
50 35
5 17
CE-A 10 2
15 1
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condi tioning materi al
surrounded by stripes of structured fixed abrasive

wa@204/0¢3904 0. 38 in.),
stripes of planar conditioning materi al

in.

Conpar at i ve_Exanp

) wide,

al |

0.66 cm (0.

25 in.) wde,

3.18 cm (1.

centered in the 30.5 cm di sk.
le A A fixed abrasive article

was

surrounded by a second sepPCD1S2006/028061

25

pr epar ebaljg IheSingle Side fgPlang Sepphive ﬁ@l’l’w R?é'tlﬁod A.

wnlgg 8-
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ooranjsin de-

barti clles
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D vol % uf1on of
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d
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condi ti
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cent (vo

e fixXed abrasi ve
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1og bF milll

ed to th

e Labpi ng

ool ant M xture wa

re shown bg
oxi el \%;I une

i{ra:{ ri‘@é s
Fl ui 0.5 The ¢

but
| ow

rred con

stantdy during4bHe tes

5t . The renoval rat

pped by
pi ng.In
di t 1®ni n
added t
stirred

av aj-

over 182 %

wi t hp 1t he f

irst 15 m nutes of

txanpse 9

aprlenHt(

ely 1vol ypef 3 mm

PQ'

:,, — 'VQW'

il u”l

h

LI I u idwl

PW@%%|SO%@FP?E

cpné@ ant I

i duﬁﬁfga i

t est The remval

he cool ant m xture

aR)

e droppe

d by Sover

92 %1Gi8t hi n

the first 15 m nut

es

of 15

agpimy. | | n Eganplle 10,1.2ppr oXi mat el Cotlawol % of
mm condi tioningipartilcles ¢M CROGRI T PWAORY al umi na
powder;—avartable from Fujim Corp.) was added to the
Lappi ng Fluid. The coolant m xture was stirred
zﬁ@ﬂstlariinldycﬁuphmwblmatmﬂéC(AIE-hl)ugh the renoval rate
dro ped by 29 % after the

Wendiisd abrft@aeSaWersmr%fIPéﬁit S Mg 1. Hibltesided
lapp&ﬁ%}%ﬁ evge%: g{)l?]}fedltc%g a%orhfﬂg% st iVi8Rod BN Conparati ve

I'ui d” was used wi t hout
corgiBxaaiple\y Tear Meﬂiod&B wil¥ tiseidrwiflbtheiereepéion dat loakyg Jigpinute
the renoval rate had_dropped by oveIr %.Tahl.e | Tabl e

Borpfloat ¥ Iappiag mmguasciseq ihprerpp i pad é‘&g‘gﬁf@ﬂ% Sy was

followed by 5 batches of fifteen 65-mm diameter Window Glass substrates. Each

window glass batch was run at 13.9 kPa (2 psi) for 2 min. (with the first batch being for
5 min.). A series of sapphire lapping runs were performed on batches of ten 50-mm
C-plane sapphire substrates. Each of these batches was run at the machine conditions
listed in Test Method B with the exception that the lapping fluid used was a 1 vol%
mixture of 15 pm alumina (PWA 15) in the 10 vol% solution of Sabrelube™ 9016.
The results are shown in Table III. The substrate removal rate observed did not
substantially change (i.e., vary by more than 15% of initial value) for lapping pressures
of 51.4 kPa (7.5 psi), 31.1 kPa (4.5 psi), 20.4 kPa (3.0 psi), or 10.2 kPa (1.5 psi), even
after extended lapping times. That is, for a given pressure, removal rate remained

stable,
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Exanpl e 11 and Conparative Exanple C (CE-C) D anond

fi xed abrasives were produced according to Method I11.
weowloeso® ded | appi ng tests were conduct ed accpPeTURZ0E/028061

Test Method B. In Exanple 4, Test Method B was used

with the exception that only a 2 m nute Borofloat (tm

| appi ng run was used to prepare the pad. This

Bor & Coameratiye Emn;g}&sB fien PQrivew cipjans seppldteanarts fverg fappes(four
6 W
1o AR Fhne B HASG-HER LREERy o PR 19 Yo Behuion or

SaBﬂMIIbBTM D@14 infdeiondat G atdrhriibthe @dachingicOaditions hetinds Tebt
sapcg&l re lapping runs were perfornmed on batches often
Mathogrih Ehgiresyéis aisppivn én Sable {H aflke rermeyah raig dioppedby over 85 %

5 o QRN ERRRRT g helblE DA PRI BTl

fluid used was a 1 vol % m xture of 15 mm al um na (PWA

15) T4bit MA 1BowKlke %M&%{hﬁ@ 'IQgtssﬁFK @L)Hﬂﬁ{o'hmg Rﬁ%iv&he
are shown

results u bstrate renoval
L)a/t rem(r)gsteErved ﬂlg:’ $U%lrlzll§lt{9‘§ lt & ssure @ﬁsaﬂla&a , vary
MBS S ity P%‘i ng'(“a?s psi ),

pressures of 51.
20.4 IcPa (3.0 psi), @ 10 2 kPa (§HI. b psigpreven after

ext ended | appi ngti That forTa T pressure,
T Moy Tt by 30T [ UTyesT

renoval |[rate remng r‘.c:3 stabte Tt Apat-a Exanpl e B,
ten 50-1mm c- pl ane- saP'th re pag wer e ur
10- m nut e bat ches) 10 ng an aj HhBi#d pressi® of 134.1

kPa (4.9 psid), 10 voIS% sol uti bh862) Sabrel 2 (tm| 9016
in deionized watler, &fd theg B2 condi13.&ns shown
in Test |[Method B. Theyresullt syage)shpwn ipy Jable 111.
The rempval rat g dropged Dy O%gy 1§b Vo af Tl 40 1 nut es

of | appiing, desprte Tgarntaimit rvety high
pr essur ¢—Fabte—t Dotbte &2 dﬁ O ”UX ests—w t h

Condi ti $ni ng Abrag&%sldﬁéé to $Hose skil | ed
in the artofremthe 2ve e§&r1|(6t9i)o t ha?-Ovari ous
modi fi cations can _be 3%ade wi BAdUE-Neparti hg from t he
scope and princilpl es 40f t hi|s3#av@®i pn, and it shoul d
be understood that this invention is not to be unduly
limted to the illustrative enbodi ments set forth

her &iipapparentye thosesldllediin the as filoouthefabpyd deseriiptipn that various

10  modtidatibis &9 be made without departing from the scope and principles of this

invention, and it should be understood that this invention is not to be unduly limited to

the illustrative embodiments set forth hereinabove.
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provi ding a workpi ece having a hardness; providing a
fixed abrasive article conprising a substrate having a
wo 2os1®oy f ace and a regi on of abrasive conposPCEES2006/028061
distributed on the first surface of the substrate, the
abrasi ve conposites including a conposite binder and
abrasive particles having a first hardness, wherein

We tleinfi:i r st hardness i s higher than the workpi ece
hardness; providing conditioning particles sufficient
1.t o domdihod ofi polishingropawisire: bi nder and having a second

hardness. t hat f’(s | 6ss. th nﬁéﬁr}ie hardness of the
wor R %8,3 23 ngqegl}aivg)& g t he wor kpi ece and the
fi xeebvadingaifikd abrabicd Briiclt doRSrRIBSLRmSrAL h%T\.gg% Iatﬁést surface

conditioning particles to condition the co
andp peien efrabrasivernodipoyitestristgbutbdior thef fitsheirfaoe kpihe abstidte, the

sbigpive REprstsh et & Pas G et STt S aRe o frt
hatthédd, hérein'th fifRh&idhads i Higﬁ;&&b&’rpﬁfe‘%ﬁﬁ?iegb ?Jgﬁ?esgfe thod

of claim2 wherein the conditioni ng particles are

suf prayiding comslitaing particles heffinint oxconditien it comipostie binder and

aggl onmerates. 4. The nerhod aof clai further
he g8 SR g sa i oo s neds Sl e aobmece; pad

br SRAGR1DMmodink FLIBrdRAL 4R i fixbdBbiRIvE ARt irth@bsence of

lwherein the conditioning particles are provi ded rn a
thegjopditipning paftidesrie comditia thelcampoditeltiaderiand thmodify the surface
of ondi%Loning particles are provided in a region of

St I'i’ISﬁ“‘ﬁ'ng conposites on the substrate adjacent to
the regi on of abrasive conposites, wherein the

condi tioni ng conposites conprise conditioning
2. par The msthodrd clirdi whereinithelghrasive fdrticlerofihd fixtd abmsine 1

wher ei n t condi ti.gni n articles have an average
am\é%relr? Bio¥ l(gﬁf%gegl@rw an@gg %a%alﬁaﬁsglemsraé?sze of the

abrasive particles of the first hardness, optionally

wherein the regi ons of abrasive conposites and regions
3. of Thenwediodiodklain 2cunpeisithesonditoningystracies ak Isyfficient to

corfiRnE biekymp el S B fedomeieener age

4, The method of claim 1 further comprising modifying the workpiece surface in

the presence of a liquid medium.

5. The method of claim 1 wherein the conditioning particles are provided in a
slurry.
6. The method of claim 1 wherein the conditioning particles are provided in a

region of conditioning composites on the substrate adjacent to the region of abrasive
composites, wherein the conditioning composites comprise conditioning particles and

erodible binder.
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particle size fromabout 50 to 100% of the average
particle size of the abrasive particles. 9. The nethod

wo@boozloadone 1 wherein the fixed abrasive articl eP€T/U51906/028061
conprises a region substantially free of the abrasive
conposites, which may include fluid channels. 10. The
met hod of claim1 wherein the matrix nateri al

7. corfheimethodiof dein] whergimthe cordifpring paricls hgke RpRES,
or a ceram.c. 11. The. pet.ho ' wher.ei

partily S GRS rbfies PRI HEORE afia g EpAultREELR A

hardiR5D bondl9 alkréiA ElY rdSions bitEaddias @mposites il regiongiof
conbi nation thereof. 12. The nethod of claim1 wherein

conditieningredinposites aee pestendalscoplawpl-i se al uni na, cor undum
zirconia, ceria, glass, or a conbination thereof. 13.
The net hod of claimlwherein the hardness of the

8. conglieh&BbMef Bt 1 GliREeih theshditioh@Btpaitivlesdndeé i averagdee
conposite binder. 14. The method of claimlwherein the

particde size Sompibouh) teok00fh etihe pxeragy partcle size o§ theqbersteon
t(ﬁe conposite binder. 15. The nmethod of claim lwherein

Pariqies supst rat e of the abrasive article and the
conposite binder are substantially the sane
material.16. A method of polishing conprising: \

9. pr cVhedineigod ofelpivpil adwsrainthefired ahmssagtcle §FE¥\?F EOTHEFISEs a
fixed abrasi.ve ticle.co I Si . : i

regiop AL U A S5 aha Ao B ST S P icf 4R B, i ol
di stributed on the first surface of the substrate, the
abrasive conmposites including a conpgsite binder, and

10. abr Hesi methad gF elatm A tvéhereipiecnatEi gRaseH SOBPTISFHA [g8id: 2 glass, a
a ra§i ve far.ti (%Iaecsr ofica first hardness together with a

e A& SRl 2 S iherein the first hardness is
hi gher than the workpi ece hardness; providing a slurry
of working fluid and conditioning particles, which

11.par Themethotaf elaim J exlsaein iy ahiesive pasagles comress diamepd ¢e

...har dness ,of the workpiac L St S L & to
s PR o R P PR b o et
aggl onerates; and in the presence of the slurry and
the conditioning particles, relatively noving the .
12.  The method of claim 1 wherein the conditioning particles coniprise alumina,

corundum, zirconia, ceria, glass, or a combination thereof.

13.  The method of claim 1 wherein the hardness of the conditioning particles is

sufficient to condition the composite binder.

14.  The method of claim 1 wherein the hardness of the workpiece is sufficient to

condition the composite binder.

15. The method of claim 1 wherein the substrate of the abrasive article and the

composite binder are substantially the same material.
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wor kpi ece and the fixed abrasive article to nodify the
surface of the workpiece. 17. The nethod of claim 16
wob@ris»e he aggl omerates conpri se an abrasi vePreTUSE06/€28061

for polishing sapphire. 18. The nmethod of claim 16

wherein the conditioning particles have a hardness

bel ow about 2100 kg/m2. 19. The nethod of claim 16
16. wheX siethadied palishasg canpraging:cl es have a Knoop har dness

above .about 2?0.0 kﬁ’/ . Za. The method of claim 16

f urFREFRE ST EIHY %’f‘ﬂ%%h?r g Phe fixed abrasive

ar tﬂr%iﬁin?% fieAAbiad e At dIREShRsiNG 4 ButAia@HaeH \uefirst surface

optional 'y wherein the adhesive Is a pressuresensitive
and adegion vEabrasive cofhpsites disigiboted ondheins suifrse of thersybstrate, the
oA o5 § SR SRR S RO DR SRURRS b
agglomerates include abrasive particles of a first hardness together with a matrix
material, and wherein the first hardness is higher than the workpiece hardness;

providing a slurry of working fluid and conditioning particles, which particles

have a second hardness that is less than the hardness of the workpiece and which is
sufficient to condition the matrix material of the abrasive agglomerates; and

in the presence of the slurry and the conditioning particles, relatively moving the

workpiece and the fixed abrasive article to modify the surface of the workpiece.

17.  The method of claim 16 wherein the agglomerates comprise an abrasive suitable

for polishing sapphire.

18.  The method of claim 16 wherein the conditioning particles have a hardness

below about 2100 kg/mm?,

19.  The method of claim 16 wherein the abrasive particles have a Knoop hardness

above about 2500 kg/mm?>,
20.  The method of claim 16 further comprising attaching the fixed abrasive article
to a polishing machine with an adhesive, optionally wherein the adhesive is a pressure-

sensitive adhesive.

21.  The method of claim 14 wherein the conditioning particles are harder than the

composite binder of the fixed abrasive article.
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