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Technical Field This invention relates to abrasive articles useful, for
exanple, in chem cal 5 nechanical planarization (CW) or saw bl ades. The

i nvention al to met hods of nmaking and using su i
articles. Ba@%g#ﬂg%@zﬁﬁmri ng integrated circuit device mﬁﬁ‘f@%{“ﬁ"ﬁdﬁﬁél
silicon wafers used in 10 sem conductor fabrication undergo nunerous

processi ng steps, including deposition, patterning, and etching. Wth each

step, it is often ”eceﬁi%hﬁn%ﬁ)ﬂﬁ?é\g%?ﬁ Aﬁ?&%}fﬂAﬂbM’Eﬁﬁi an exposed

surface of the wafer to prepare | or subsequent nmanufacturing
steps. For exanple, sem conductor wafers having shallow trench isolation
structures require planarization of Thdiical FlegEtri c material before further
processi ng. 15 One nethod of nodifying exposed surfaces of such wafers uses
a process that tFuainyerfiongeletes susbrasewe apiicles vaciyl. deraxamplei wrehemicpbl i shi ng

slurry wth a plural ity .of.]| abr asi ye rticle | S d i i qui d.
Typi cal ng thlmseals ﬁ?lr%}m%g Z%tﬁnﬂlm)toégéw [g)% s ﬁiﬁﬁlg“"%‘é%"%‘ %%100’% F}El%%omﬁl’re {eﬂf)&ss%flr face

is then poli makidg agbisigd such ebmside itickkenove material fromthe wafer surface.
Generally, the slurry also contains agents that react with the wafer surface
and/or 20 the abraded material. This type of process is commonly referred to

as a chem cal - nmechani cal polishing ( r ess. The surface of the

pol i shi ng pad perodi call . . c it ually with an
abrasive article %‘grﬁlrfgelglegy aﬁégﬁ%glﬁg?‘f@%ﬁ%@,?&\%ﬁnghﬁﬂ&%‘%’@gﬁ%ﬁll)sleﬂﬁgs an abrasive
or supertabr asémvieorsiuctbefabrication hnddrg@mini@ows froceksing demsmchiding depdsitiohi ng pad

surface, and nust w thstand the chem cal and processi |rAg condi ti og}sé while 25
retaining thBatsHHnG aydetehng Vit qaph ptep, 1ids After yecesspryor desirapledo gloduy At

i nvention prow ' | i S | 0 |
having a fi rg%ﬂngﬁlgegﬂgg%g%ﬁ%tér/ atgéegh%hg”\ﬁ; I dsh?ﬁg% rg%lt\;\%g{rﬂ]%R ?Jg)ﬁfgc%‘{l%r ality
of abrasive 86psgpdior xangde, setoxbadicionwafers mvidpshelbivdsenchrisbl{ton samctade oy at

oSt par oLy betveenale APGaRle R Sies, ud the | T che vords

nmetal | ip foil neapnd REh¥@bHModifling exposed surfaces of such wafers uses a process that
treats a wafer surface with a planarization or polishing slurry with a plurality of loose
abrasive particles dispersed in a liquid. Typically this slurry s applied to a polishing pad
and the wafer surface is then polished against the pad to remove material from the wafer
surface. Generally, the slurry also contains agents that react with the wafer surface and/or

20 the abraded material. This type of process is commonly referred to as a chemical-

mechanical polishing (CMP) process. The surface of the polishing pad periodically must
be dressed or conditioned, usually with an abrasive article called a pad conditioner, which
typically has an abrasive or superabrasive surface. Such abrasive articles dress the
polishing pad surface, and must withstand the chemical and processing conditions while

25 retaining the abrasive in the article.

Summary

Briefly, the present invention provides an abrasive article comprising (a) a metallic
foil having a first and second surfaces and voids therebetween, (b) a plurality of abrasive
30 particles substantially in the voids, and (c) an alloy at least partially between the abrasive
particles and the foil in the voids, wherein the alloy comprises a second component and a

portion of the metallic foil near the voids.



WO 2008/ 027714 PCT/ US2007/ 075791 I n another aspect, the present invention
provi des a nethod of making an abrasive article conprising (a) providing a
metallic foil having first and second surfaces and voids therebetween, (b)
provi di ng akygedoy@rPiw ticles substantially in the voids erhiygeesmisadil i C
foil, (c) providing a second conponent adjacent to the foil, (d) heating at
| east the netallic 5 foil and the second conponent to a tenperature
sufficient to provide an alloy of the netallic foil and the second
conponent . |t i slmanoditv aspeslythe pfescwinannoreprbedenemethod bf mhking ne santive
invention to ovi de. . abrasive. articles..such saw bl ades_and pad.

condi ti oner §ft{%\ilﬁl(?°@?’jrﬁg"32a)é§?‘élﬁl&§& pﬁlei%lﬁ?’ fop a@éﬁ“&ﬂ%’&"&?ﬂ@ﬂ?&“%‘@%ﬁ asi ve
articles of tichebeR@aEMY prondpil AbR43iveHaRicRE WanBYIBNinl tROGAAS ofkRe Mefaflict han

ot herwi se conparabl e known abrasive articles. Oher features and advantages
of the inveril,de prpYifing@ segopd cemporicnbidiachet to dhel foiki (dhyheadiag af lewtithgaratallipt | on
and t he; cl ai T r f pringi s pf the,disglosune is not

i nt end?d tof%@%%drtggae%gg%ﬁoﬁﬁnustt¥§t%ng%ég}%rgé}?ﬁe%ﬁp Ptgrpr‘gv\}%er %/n Eﬁir%lozgrlgnt ation of
the presenimetilBefodsind ehe stbshdfdogipbentand the detail ed description that
follow nore particularly 15 exenplify certain preferred enbodi nents using
the principles ditdepdadgniaes el sertaingmbedimeatsof theinressnighventien b4 BIRVidgs Fi gure 1
i s a schemat,g.: ' ' jis j : Er f an
br asi vo. ar Un G o ies bk Bthat bifies il RIS ABberd Mo} P BHLARY HHE 1
schemati ¢ cross embadiments ahe abraditrearticlag @ftheplicsneinventionchana fiifh ac bvendogfer an
abrasiﬁg arg}.irqcl e of an enbodi rr?nl% of the.invention. Figure 3 is a schematic
cross- 8bct i dife ten gihenyisecamnarable mopa abrasiyR alitlSSdi nent of the invention. 25
Det ai | ed Descri pGuph r@urfy ﬁﬁ%‘&%&rbﬁafﬁ 8f @k iRdndardom Hﬁgfaeﬁeﬁ'ﬂqnﬁlﬂl@?ﬁ[&iﬁé e
herein assuned to be nodified by the term"about." The f

recitation o
nuneri cal r desigded dsscrptipeindths dlammsudbsataive syromiverod prndiplesretitheidispliosure Bsat
range (e.g., l.to.,5.includes 1,..1.5 2 .2 .75 3 3.80,.,4 nd 5 I n one
abodi et npfateaBLnBMARE ndhinphesiruButin o doGpetinifasltairi of v
30 (a) a netpadskhtdiscRishren e figudel bisd tha Aetais@iciRRdpSivh HAE R3lodNHor¢ Phisularly

t herebetween, (b) a plurality of abrasive particles substantially in the
voi ds, 1and EEgmplHY ge1tay pepferred gsbogiapentsaising thropripstnes digglosed herein.

Brief Description of the Drawings

Figure 1 1s a schematic cross-section of an intermediate in the manufacture of an
abrasive article of an embodiment of the invention.
20 Figure 2 is a schematic cross-section of another intermediate in the manufacture of
an abrasive article of an embodiment of the invention.
Figure 3 is a schematic cross-section of an abrasive article of an embodiment of the

invention,

25 Detailed Description of Presently Preferred Embodiments

All numbers are herein assumed to be modified by the term “about.” 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).
In one embodiment, the present invention provides an abrasive article comprising
30 (a) a metallic foil having first and second surfaces and voids therebetween, (b) a plurality

of abrasive particles substantially in the voids, and (c) an alloy at least partially between



WO 2008/ 027714 PCT/ US2007/ 075791 the abrasive particles and the foil in the
voi ds, wherein the alloy conprises a second conponent and a portion of the
nmetallic foil near the voids. In another enbodi nent, the present invention

provi des a rrﬁgonﬂ king an abrasive article conprisi iding a
metallic foi a%@fén??r st and second surfaces 5 and voi%@”?%‘rj@%\%\een,

(b) providing abrasive particles substantially in the voids of the netallic
foil, (c) providing a second conponent adjacent to the foil, (d) heating at

least the ntablakite hartitledirll thd BiseERNGIGROWRGBRNAe ARy ohPARR 2t
sufficient to provide an alloy of the netallic foil and the second

conponent . TeRIBpongpand A parioneh theaneiallic failpear the ¥eids.of abrasi ve articles and
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abrasive article. In one 15 enbodinent,; the foil forns the majority of a

contacti ng factllizffodandibe asioud campinchigo altempesame seffivooi togmowde mealfoyidf sheet

has a nelting te rature higher, than the tenperature used during a heating
process. %e%ﬁ%g’ﬂfiaﬁgmessg“f‘ﬁémﬁ@ﬁéq“ﬁi c foil and the second conponent

toget her form an ahlsOfhe ifeRMRIklales tEAERAssRHITABMESOhrtibRs bAtEmathb@Yofhas a nelt
tenperature higher than the heating tenperature used for a conposite of

their 20 conbicparetiemthereef. dve apiplesicetiprise abmspgiorsynerabrasevepattiglesi keld By 2 is a
perforated sheet of zhreconi un Ltin it 185 cqQnd ,conponent is
nickel - el ¢ g P HESEk g Bl e iped BB A OO RS

process up tembBodimemed siett of nddtalis filrisluskd0QGis fbil miag colraihibéiue dolehadt thebugh ng
such processing, a zirconiuninickel eutectic nelt fornms and serves to 25
anchor the aB?l&s(pgeosigd) i Genstallynthe feil fpames compangat qfaimatalialoy Boldingdag,er

useful conbi az;%lél%‘ﬁarh&&' BlEehisTHR @cgir?gtar?l%rc&te (?oin{gﬁﬁéﬂt Uit aBAkve article. 'Il'?ﬁ one

titaniumnic copper/silicon, others as described herein e

resul tilg conpbeditnent, thaoibferms theairgatity of acewmacting fact of droatmsivemartidzalpl e, a
be formed from

TSR AR TR T T AT T A R
the al ternat ,5Q RABHh@& h¥Ring PRWcBISNINEbE EREIAMHEN!S, Ble! mdtaAVi€ Fsil #AGhe second
component together form an alloy. Generally, each precursor to the alloy has a melt
temperature higher than the heating temperature used for a composite of their
20 combination.

In one particular embodiment, the metallic foil is a perforated sheet of zirconium,
melting point 1852°C, the second component is nickel, melting point 1453°C, and these
materials are used in a heating process up to a temperature of around 1000°C. It is
believed that during such processing, a zirconium/nickel eutectic melt forms and serves to

25 anchor the abrasive particles in the voids in the metallic foil.

Other useful combinations include, among others, zirconium/cobalt,
titanturm/nickel, copper/silicon, and others as described herein. The resulting composite
can be attached to a carrier to form, for example, a pad conditioner or a saw blade.
Optionally such articles may be formed from several foil and abrasive composite layers

30 joined by alloys formed from the alternating abrasive containing zirconium foil layers and

nickel layers, or other metallic materials.



ni ckel |layers, or other netallic materials. -3 WD 2008/ 027714
PCT/ US2007/ 075791 Abrasive articles, e.g., superabrasive articles, are
wi dely used in the processing of materials. For exanple, applications as

diverse as g@MobglooRaCcr ete, stone, steel, or other metapgy e ssaisi Ng or
condi tioni ng urethane pads used for chem cal nechanical planarization of

sem conduct or wafers. The abrasive articles of the present invention are 5

valued for their long life and uniformty of cut rate. Since these abrasive

articles are of tAhrasiuseldlclea dwas siberabrasivoniieles, arewilleBXxped inghe probésgiag oper at i ng
icated with a netal matrix or bi nder

t enperat ures, eyfre tl are fabr
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t he abr asi vplapaizatien @fsseamcemdmomfymdiha alirppineemtticley afdhke prigensuwéEnioe aznd/ or
t hr oughout t rix . or.bin

t enper at ure’ %P%lct\éggﬁeﬁgmgslff% ﬁn%gmgoé'lnétgf’ Oprae; ﬁ'&ce glleg%eoa[l%a&veragfcﬁ/sl a\/%‘?tgnweak

bonds bet weggedtiiRarstbérdSiod e bhd sﬂpeﬁe@eﬁlgh@eram% fimpeRinirks( thhifeGuénan resul t
in undesirably short life for the abrasive arti Simlarl rocesses

whi ch enpl ojredstuisatst wathya metghmetekpepiaderheldingife numabmsa@mqw sakngwhmge t he

15 abrasive i mto high
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Accordingly, Tt oten 'S e to pro ucea stve articl’es conpri sing
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boron Witri dlymmmrnclb&ﬂumgrﬁhq lrdatieg step andcabw subjebi them tohigh oritrnalstresses
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acids, bases, and oxidizing chemistry in the use environment. It also has been noted that

clusters of abrasive particles are often weaker than individually placed diamonds.

20 Accordingly, it often is desirable to produce abrasive articies comprising individual
superabrasive particles, e.g., diamonds, in a spaced apart configuration held by a corrosion
resistant matrix fabricated at moderate thermal process conditions.

Abrasive articles of the invention may be formed using a variety of abrasive
particles. In some embodiments, the abrasive particles include superabrasives such as

25 natural or synthetic diamond, boron nitride, cubic boron nitride, silicon carbide, or
combinations thereof. Suitable abrasive particles can include those coated with metal
carbides or with metals that form carbides. Such coated abrasive particles can provide a
stronger bond between the abrasive particles and the alloy than would be obtained in the
absence of the coating,

30 The metallic foil may be of any convenient metal or alloy. In some embodiments,
however higher melting and/or corrosion resistant metals or alloys are preferred. For

example, metals such as cobalt, copper, nickel, titanium, zirconium, alloys thereof, and
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absence of the coating. 30 The netallic foil may be of any convenient netal
or alloy. In sone enbodi nents, however higher nelting and/or corrosion
resistant metals or alloys are preferred. For exanple, nmetals such as

cobalt, cop ' , titanium zirconium alloys ther s3Y075991VO
2008/ 027714%%0&%8#/ 075741 conbi nations thereof can g’gfnt}]sg@. Ilsﬁe voi ds
can be fornmed as through-holes, or blind holes (indentations not as deep as

the netallic foil is thick,) Indentations, adhesive, ink, electroplating,
or ot her neagmbii@Nomehdtscah BE ustdl ThogoidbEade\formpdras kigb@h-holest Beblinai ds at

| east temporarily until further processin%_affoes the abrasive particles
nor e per mandWics {indentations petas degnasdhg matpllis Toshisithicky) drdspntigas, adhesiye ilsed.  For
exanple, a . r . I - : : om
atter . For tEohIR B Afierinigoitd be uild B hMing ekt plic® ENGANI"
prepare a ndsdkt smpbratihatntirinthesprosessjug affixabtha sbrasvapiricleesorgrrmigugdy t he
sanme or _sim.ar "random pattern. Such patterns can be prepared by any 10
t echni qlie kﬁBR[‘?C?'n the art, Exenplary nethods include chem cal etching,

el ectro- etchi ngAnglseRiNIOh R Soiddlchh b RBd. PHXBINDR, a pAREH cdhlbetal Bghlarand t he
| i ke. The particular patterns are selected by the intended application and

frequent |y ianey au@striggers worpgenrdogepatterne iFor pxampleaar tandoma ppss 13}
rect angl es, the like, ILn sone enbodiment i ff t. .regions. of the
braai ve. ar tTRHE Akt R o irpde R TnF AR A Moy g hEhEMaspeBMANTAE . {1E

abrasi ve ar tHa¢¢ gic GA6€ 61 HRdartBmdomd petter@ DS Rbipderp@cdnl el Reparcidyling sel ect ed
vol unme, and a plurality of the_abrasive particles have at | east about 85% of

a plurdPity teghniaye kegyyiiy tb@arﬁaﬁqr@@y éne\ﬂ&déuﬁﬁl‘-'ﬁﬁsmqﬁﬁﬂé&hﬁ& HeerP-the first
and second e?éﬁ'irfg?gl@ard?«f.mﬁiﬂg,_dfg‘?lgg, p#&%@%hﬁ%&; g]timg li 0% MeSike! fifie gmiaﬁarve

particle volume “protrusion”i 7% at | east about 10% at
| east about pbiétns ax selvaed bpthe intalled eptlivetidnognd Ik qeently andudes squaec Mmatrices, | n

ot her embodi nents, voids can be patterned using a nechanj.cal hod such as
2 vacaum ¢ A B REHE AR e el Sy MR IBAPT BT BITENS SBFY | on t o
settle a parr%%i@ﬁs&)ﬂtl’ib atRAWE AR 1€ cdrdRNdifibleApattéin hough in sonme embodi nents it
Is preferred to provide a single abrasive particle in a given void, it is

al so pd8si bl e, odn samnerdeasiimenss,ahe aboaspicaitidiedayeritedpbeve B6s alisashesi padiolesr ti cl es
in given vol \9’1‘?{1 ail L& e\r%luefn%t?grq& Qgﬂ}a?iw of the abrasive particles have at least about 85% of
a plurality of the abrasive particle’s volume positioned between the first and second
surfaces of the foil. In other embodiments, the abrasive particle volume protrusion is at
least about 5%, at least about 10%, at least about 15%, or even more, above the top
20 surface of the foil.

In other embodiments, voids can be patterned using a mechanical method such as a
vacuum table with a patterned array to hold particles, and vibration to settle a particle in
each void indentation. Although in some embodiments it is preferred to provide a single
abrasive particle in a given void, it is also possible, or even desirable, to provide multiple

25 abrasive particles in given voids in other embodiments.

The metal foil of the invention has a first surface and a second surface. Positioned
between the first surface and the second surface are a plurality of voids which can be
adapted to receive abrasive particles. The voids may be through holes, sockets, gaps, or
pits. Throughout this application, the term voids will encompass both blind recesses,

30 through holes, gaps, and combinations thereof. In some embodiments, each void will
contain an abrasive particle. In some embodiments, some voids will contain one type or

size of abrasive particle while other voids will contain other types or sizes of abrasive

-5-



The metal foil of the invention has a first surface and a second surface.
Positi oned between the first surface and the second surface are a plurality
of voids which can be adapted to receive abrasive particles. The voids my

be through ®gl.emmpeskets, gaps, or pits. Throughout th BlAesdbi on, the
termvoids wll enconpass both blind recesses, 30 throug%é%o eés,'ro gaps, and

conbi nations thereof. In sone enbodi nents, each void will contain an
abrasive particle. In some enbodi nents, sonme voids will contain one type or
si ze of abrmstiols. pasdmeprefentsd bmbodiientsmbe dsidywithinaldfodliare etdn@ed inypes or
sizes of abrasiv -5 WO 2008/8{57714 CTI_hJSZOOWﬁO?g?gl _paréi cl ef. In sone
preferred HHEAFHERDS, MENAC FRPOEMENTEHRR vRiRRare Spfingd i wejons gbte il i

patterned iy sbradivSRBRnsHOAe mﬁﬁé@abrasmhavt@élass@h?%g;&mdl fcihge, 391 ons of

the foil to define abrasive regions of the finished abrasive article. Such

r egi ons nmayexampleuthe entirersurfaccarphiesbrastve agidld, rendiyarcg cecdar pachegbr asi ve

article, annuli, . arcs, circular t ches .rectanqul ar t che or eyen

i rregufar srﬁgtﬁ%g&l.larwttch?snoraevregﬁﬁﬁﬂg‘rPW?QJO@&@W’?&?@ ’étg? Y‘g_ﬁ‘b@ﬁy ?"? ?{ra,ngsé, arcs,
rect angul arin@§waecs, rekth ar@id cirélgs, khd@e 1iké BQIReRMHPOdIERAL fe abrheofar ray of
voi ds may pseudorandom 1n such pseudorandom arrays, it is preferred that

i ndi vi dual vojds rizy tseudnpensienn. dp avch psendorandomi@rhys; ihas profepysd that fngdividuak abr asi ve
particles. ln,so odi ment.s, ~di fferent. regipns will. contain one type or
Heli)8 BB RRRELJY Be by o ol BB G Fpocie b

si ze of abrasive r "6t her types or

si zes of abgnfisiditRents? Hiffegdne Segidds will kbnthia caPpBpHe ol sikesk abtRalk paAiciswidlee features
of the foil and may be partially or entirely filled in the finished

abr asilfe arch@r@gmnw%ﬁeta&ﬂibﬂitmeﬁpé§1zqswé§%raﬁﬁ% martieles. 1 16p11l boprpiccipted il | ed
Wi, t h abrasi rtd j: . conponent
s Used | n S8 oRR s BT heoh B0 el o QIFRaI TR QLR ik R 1R ARG C P
second conpabnesivte activhe. Hia sameetrkbdiarentspthede mdtdlby foil voidsone fillahiwoll abresites, t he
metallic foil .and the second conponent are used together to forman alloy
havi ng a rreﬂ’ﬁ“i‘ﬁ@”t“@ﬁﬁ@?at ure or eutectic tenperature below the nelting point

of the pure i npyioMBERbbdIRnts, @SR @apBRenTRIAL InCob®idatiBRd iR OB ve-
conponent together are capable of forming an alloy with at |east a portion
of t hd3net amertwingd matatlisdoili Thiiseopnd tompaneidcanibe asiorad opmetal elleys InFéree al | oy

f or ned therebﬁl bonds tehe 2 0sl'lv articles in tthee voci1 S V\gt0 6n the foil as
2 resul t o SAgURRS iR RBE R WRBF bR Sirnghatidt b8t IRet Plo PR ar t “have
been used tglo3dacihg additaf téMperature or eutectic temperature below the melting point of the
pure input materials. The selected metaliic foil and second component together are
capable of forming an alloy with at least a portion of the metal foil in the vicinity of the
20 abrasive particles. The alloy formed thereby bonds the abrasive particles in the voids
within the foil as a result of a heating process.
Simple braze processes known in the art have been used to adhere abrasive
particles to a substrate, however, these typically require high temperatures that degrade the
abrasive particles or lower-temperature materials that provide much less durable abrasive
25 articles that have significantly shorter life. In contrast, the materials of various
embodiments of the present invention provide extended life abrasive articles with little or
no significant abrasive particle degradation. In addition, in some embodiments a
composition gradient persists in the construction after the eutectic melt zone passes
through the layers of the present invention, which can be observed, for example, through
30 various known analytical techniques. In some embodiments, the second component
metals or metal alloys have a melt temperature or temperatures higher than the heating or

melt processing temperature and preferably form eutectics with the metal foil. One such
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particles to a substrate, however, these typically require high tenperatures
that degrade the abrasive particles or |lower-tenperature materials that
provi de rmuch | ess durable abrasive 25 articles that have signifi cant I y

shorter life. In copntrast, the materials of various errbodhrrent% ?
present inv #9850 267]6V| de extended life abrasive articl eSCHUPH 715t9|1e or no

significant abrasive particle degradation. In addition, in sone enbodi nents
a conposition gradient persists in the construction after the eutectic melt

zone passes exefrﬁﬂ@tégﬁh 3i@nidy ﬂfcﬁel%nﬁ)mﬁm% eSiRAleulePNERE Wlievddto BB 1ifRRd BE
observed, for exanple, through 30 various known anal ytical techniques. In

some enbodi welime byttltﬁearmwonﬁbr@@ﬁti@nmls omeetal loys presensland by thestimeive a nel t
t enper at ure, r turcesS hi gher than the heating or nelt processing
terrperature dgf”g QBQySf%rmeutectlcs with the netal foil. One such -6

WO 2008/ 0277 14 Plaldolie2bodRidnisd i map ¥aapireble fo édngokthé EMBUMBE alldyclogrhation
conbi nation. Such eutectics are believed to be limted in volune by the

amount df ol sdecting shepglagve ampunieatdpil and sspandgosypenent ander yycantrelling the
al | oned for ,ppli cBﬁatfi&?ss'lf‘éﬂe 43 b%p%% %{E‘%%gduﬂ%ttf%ﬂ g ﬁ@éﬂﬁﬁm % L&l e to
oy f I on ere

control the anount o or ma sel'ecting t |ve anount s
of foil andcsepardt i oojiadledby procidig loys cafcmtsreocbddl doghpbixent ttranmﬁlsbeqm*sdnftl ons.

If the ratio between the anount of foil d the amount of second. conponent
i s control | &4 BYCPieGomapsidon kebeagsthg ﬁ%él %@@Eﬁac‘l{’éﬁﬁﬁﬁ@?ﬁm PH%%KB‘GWH‘ be

present i n i@l RakiffiniREP AR s oS FIPR MR, 1PiHe s%ﬂd%@ﬁ?&ﬁﬁﬁ@d

conmponent, alloy formation tends to be self-limtin he excess foil
remai nihg. Ipfeseiién swesnd tlmmpmnemmpcaum, the Exbwill temd @Mes@qmratt:dtm theit ecti c

h dto b ed, | ded
cur i ent - lhesees pifgem i nalewe WRR IR EOEL ot hE P o5 Bt | on

process. Corpsn:lcegse Goﬁ@wt@mbabbﬁﬂo@t)f thé'l ©if iy bd@¥irdle BOBhecabIbBdintngOMe
enbodi nment s, Eem al if the second conponent serves as a substrate for

the abrasi véshesipby ifghe w&gm;t@mponﬁméfrrvgqu@ra@pbstateefpythﬁﬁb@sm@wprr@ ®6Hdi ti ons,
the incor PO tdlerggtﬁpfb%ngtgﬁr rhﬂél llea'tl égoﬁdtﬂtﬁ)nglth?ﬁet;rggmuhﬁ opt‘fte [ { H{St'hg Qlich) m t ed

|l eading to rete rnin rasive parti
al | oy hawvi ngvxlibgtiﬂﬂnsmnﬂtnnfedcmﬂmgsm tdtemtion bﬁthepbmtnmgbf thelabramhe pirtitlesim and
tenperature [1? heat i ng ntrol |l ed, ossible ta con(tlrol t he extent

of alloy forfd erwa@gqqlglgc?cqurt@nr 35 bR n whick Sesn EFREBHERL up
to and incl ygdhogink bR c%ﬁt?&le%t ﬁ 1§ ﬂb‘éﬁﬁl@% &0utRNhRexteft JARby IhRafid legflilctne
second conponent fnto the al

of the ratio of foil to second component up to and including the complete incorporation of

either the foil or the second component into the alloy.

20 The second component, e.g., a metal or metal alloy, may be provided in a number
of forms without departing from the scope and spirit of the invention. For example, the
second component may be provided as a foil, a powder, or a mix of powders, a preformed
green body comprising metal powders and a fugitive binder, as an electrochemically
deposited coating, combinations thereof, and the like. The second component may be

25 provided in direct contact with the metallic foil and/or abrasive particles, or it may be
attached by means of a fugitive material such a layer of adhesive which may be burned
away during the melt processing of the assembly. In some embodiments, a patterning
screen may be used instead of the foil without departing from the spirit of the invention.

In those embodiments, it is generally desirable to use a larger volume of second
30 component metal or metal alloy than would be employed with a foil. If too small a

volume of second component is used, the abrasive particles may not be sufficiently firmly

held 1n the screen.



20 The second conponent, e.g., a nmetal or netal alloy, may be provided in a
nunber ' of fornms without departing fromthe scope and spirit of the
i nvention. For exanple, the second conponent may be provided as a foil, a

powder, or wwoRes@inpowders, a prefornmed green body commyring20@0eb8l
powders and a fugitive binder, as an electrochemcally deposited coating,

conbi nations thereof, and the |like. The second conponent may be 25 provi ded
in direct contact with the netallic foil and/or abrasive particles, or it
may be attachedn bymererabasliménts, ah gdheasivedayenisers¢dto faulitateahd spyamblpof thdhesi ve
whi ch may be burned. . awa ring the.nmelt processi f the assenbly. In
sone. embocipERte Paticlshfattel e stO8e Poimby Rh 7R BF ablenle oy f ORI Y

wi t hout depdhésivedafer @dfatddetosthe Fdik andibridBiag pBieratidrnin thelfbil t&t@ﬁ.goﬁﬂtapdi ments,
it is generally desirable to use a |l arger volunme of second 30 conponent
netal or eSS Bieabiasive RATtRlss Iuthp apeatis 59 dipt praces abrassic|particfesiy bemal | a

Suf 1) ent T pred FHRE Bbgind it Wi ARG RO AL S 007 075701
I n some entdbésivenhsy omionabihigsise@td sayat thesetmddndtal ot agtdl bli@t @nipogerassenbl y of

the abrasiv artjcles, tal foil, and _second conponent. It may be
advant ageodge &é‘ﬂﬁ % bglore sybsequentorocsssing. Japoe FRbeEmERE t\‘?)'ihllé‘é?ﬁél OB&\"dgi ng

per forat i ongnéd ey Biskd boa fe R dohtfol tﬁ@ﬁﬂdfr&si&h@ftﬁ@m%ggrw Rt cles in

the apertures so tHat excess abrasive particles may be enoved w t hout
di sl odgi ng throdglythd wpértuabs efdhe/filpdm thosd @sbddimenty, e dbhprsivepaeslesTiee  adhesi ve

may OpLional|l. used secur,e the second t al al, al |l oy .conponent
o ohb' s duilynepcina Bat S0 HEnnS e DR IE ik s oLlbedSb sl HEHRE T b

thi ckness Gfartid@ ar@@HB8Sin¥CtheBIhdIF e URAEXESs BbaiPhaifled Pave OB Rinotdle
protrusion of the abrasive particles through the apertures of the foil. In

t hose embodhdrbtiangl adhgeiveimen diende psadianchesppesiée suofacs/ef thafailio jsequgrethe i 0 at
| east one dj Si i ness, of the,foil. and+the abrasive
oo ol BT o At b1y doh B RReP or bO e Betrod bR Bl |

been renovafictal chGktdl iallo@amaf 86 pRivided dayctiyhe thehigetalfie Goibby dlédroolpaisilt e surface
of the foil to secure the K second netal or. netal alloy as a foil, powder, or
powded3 per 73RS, et SlesaPlang pridecioicsheePopipmn|or BY coptingjas aPPYWIeriaBE be provi ded

directly tqy ﬁsﬁh‘?‘l‘mp?‘g’fi%@ a@d’aﬁfuﬁ&{ rochem cal 15 neans, e.g.,

el ectroplating or el ec eposition, or by coating as a powder tape
conpri si ng mnet alTuntingleow 39 Fgnat 1a slimwidie n schematic cross-section of an intermediate in

the manufacture of an abrasive article of an embodiment of the invention. In this
embodiment, intermediate abrasive article 10 is shown with abrasive particles 100

20 provided substantially in voids, which voids are provided in metallic foil 110. Second
component 130 is affixed to the remaining structure with binding layer 120. The binding
layer can be, for example, an adhesive such as a pressure sensitive adhesive or a hot melt
adhesive.

Figure 2 shows a schematic cross-section of another intermediate in the

25 manufacture of an abrasive article of an embodiment of the invention. In this
embodiment, abrasive article precursor 20 is shown with abrasive particles 200 provided
substantially in voids, which voids are provided in metallic foil 210. Second component
230 is affixed to the remaining structure. This schematic cross-section is indicative of
electro-deposited second component 230, and also of an embodiment such as shown in

30 Figure 1 with further processing at conditions that remove the binding layer shown in

Figure 1. For example, heat and/or pressure can be used to burn out or extrude an organic



Turning now to Figure 1, shown is a schematic cross-section of an
internediate in the manufacture of an abrasive article of an enbodi nent of
the invention. In this enbodinment, internediate abrasive article 10 is
shown with i articles 100 20 provided substantiakl i.n voi ds, which
voids are p%@é%ﬁgﬁgrﬁ metallic foil 110. Second conpone F¥&§HNW§E fixed to
the remaining structure with binding |ayer 120. The binding [|ayer can be,
for exanple, an adhesive such as a pressure sensitive adhesive or a hot nelt

?dheSi ve. Fi ghtsfre %oﬁﬁ&%naefﬁ%@éﬁﬁiﬁeﬁng FIRSShex8fic icRfRs-Qdctigh ef PR embblislcREdi at e
in the 25 manufacture of an abrasive article of an enbodi nent of the

i nvention. skowhindiguseraup therschenatic seiss-section shsivar ipFegwe or 20 is shown with
abrasive particles 2 rovi ded substantially in voids ich voids are
rov ded | et af R T ABpe S et SR liB plam Bl R b iR
remai ni ng Stof thetinkfeBtion! Mh$his eMBHEkR, v H8EE BOR showh RdithGdtdsive paiticles

el ectro-deposi ted second conponent 230, and al so_of an enbodi nent such as

shown ih 30 3P giavided syhistaptislly inverds gisele eifsyge atovidsd dn mewHy o Ad0. etk t he
oot ) ) _ 1 . A
Dsod o bumompIRArs0ns ol ddlote renfinE SRR AP0 MR BIERE0 17, 655701

adhesi ve conpmsivt paticled 3®ctsiwetl ag adjatent metpllicfeil 8¢ embiecandorongenae 8f.om of t he
enbodi nent shown ip Figute 1 into t schemati c cross-section shown. in
Floure 2 Frgun EnaoBHouS dstn aeics 200 SOLSCRMcFY o SR Ay BE0TBOA Cl o of
an enbodi m@&ccn@koﬁﬁﬁ:ehﬂﬂ@n@v{tﬁ)ﬂtﬂel& nb Iall@y ﬁ@?&%ih;@&f‘ihcoﬁ‘t!ﬁét%éi&ﬁs ot gl e 30 i's
shown with abrasive particies 5 300 provided substantially in voids, which

voi ds & e prsow dmbodimentatatiby 380 wdl be [Be@nt IRtweemdibreivp partictes 38D andsseadridi xed t o
the remaining stru r Al 1 oy, 350 is. shown.adj acent br agi ve, partjcles 300
ne el I . Atpaeitt Mo P ik pebubihE ESins e SR 6 SRR Sone
enbodi ment s re@dfisBI0 ue: fR8iblecl es 300 wi Il be adjacent or substantially in
contact with second conponent 330, with little or no alloy therebetween in
cont act regi ons Brepme embpdineite theorlgiindgdel capppoggntagobligd holase IpsusBent

et e b SRR S A O SEEN SOIIED 3 PSR
possi bl®. | mosteine swefdoo dpamings assotiaedwadthdhe voidd. he foil conponent are blind
holes. In such cnbodiments, the second commonent s preferably,supolied on
may be bonded to the foil by an alloy formed between the foil and the second component
at the time that the alloy is formed. In such embodiments, the substrate may contribute to
the composition of the alloy, especially in the vicinity of the substrate. In other
20 embodiments, a thicker second component also can serve as a substrate. In yet other
embodiments, the substrate may be supplied in a separate operation and may be attached
by any means known in the art such as, for example, solder adhesives, brazing, welding,
and the use of mechanical fasteners. The substrate may be selected from a metal, an alloy,
a polymer, a polystyrene, a polycarbonate, stainless steel, ceramic, or combinations
25 thereof.
In some embodiments, the abrasive article may be provided with one of the known
protective coatings, such as a diamond-like carbon coating. Such coatings can be
provided via any known means, for example, physical vapor deposition, chemical vapor
deposition, and electroplating. In other embodiments, the foil, which may occupy the
30 majority of the exposed surface area of the abrasive article, may be sufficiently corrosion
resistant to protect the entire article. In other embodiments, the foil may be selected to

gradually erode under the conditions of use to continually expose fresh abrasive particles.

9.



15 contai ns surface openings associated with the voids. In sone enbodi nents,
the abrasive article includes a substrate which optionally my be bonded to
the foil by an alloy forned between the foil and the second conponent at
the tine t oy is formed. In such enbodinents, e my
contrlbuteh?QZhP 2?‘}(%Jémposmlon of the all oy, espeC|aIIy |@ﬁyﬁg VICI%Ity of
the substrate. In other 20 enbodi nents, a thicker second conponent al so can
serve as a substrate. In yet other enbodinents t he substrate may be
supplied in a Seﬂﬁfﬁgﬁtlﬁnﬁéc’ﬁph@ﬂgﬁeﬂnﬁﬁﬁef@da& p@emﬁg anibradfv¢ laRags known in
the art such as, for exanp sol der adhesi ves, bra2|2g meldlng, and the

use of mecharerewhichgan h%&péled riallel fo the swifece v Wosknseae ekt shapld beppiscistedal | an
| I oy, I

o combi nar s AL e Kb 6 i B RHGIRDELR o b B U R T B

provi ded w t h orghioihvedtmnksmatul npmdnmaallabmsweaﬂtmhg,sfpr saatplas @Nm;adond i ke

carbon _coatin

Such coati.n n be row nown neans, for
exanpl €, ph“gpé‘a’(t,lﬁPer%FﬁB?m’&EB‘g%“’i"f'i’ g(,ia‘P '\iié‘\gg‘rﬁ’ranﬁdé‘b “tion, and
el ectropl ating. dweQé ARf adomRashs @?ﬂﬁssdlsél&ﬁref #2é ForthiliG brd By L}ptﬁe may be

majority of the exposed surface area of the abrasive arti
sufficientl gxamplresdmt the part@slas natmatscanqb pmpwds thetvef waitéd io thest lemtlmlest m ot her

enmbodi nent s S d.to radual Iy er.o
cond {1 ons b7l SohesordhtnbaREGIE it B ERe b Pl BFLia g g
2008/ 027714 PCTI US2007/ 075791 Al though the description given nmay be read as

provi digng an abrasive layer or |ayersgy, can be applied parallel to the
surface of a workpiece, it should be a_pp—r%at ed that the layer or |ayers

may be appl Exunple 1t he wor kpi ece surface at any desired orientation. This

invention is us in i ustrial rasive, articl for. e le..in CVMP pad

5 condi tioners, ‘%‘b?‘l‘%@ﬁlﬂ% W?&Wa E?é%amg?"m?& Eﬁ%% b%%e(sél}?g t he

l'i ke. Obj eCéq%aﬁP@f ﬁﬂﬁﬁqﬁlhﬁ&ﬁ%o o@z {nbh £0.95 BRlOHIKEwAN 8n ﬁwuudmgubd dguia at ed by

the foll ow n%é exanpl es, but th articular naterials and amounts t her eof
Jac

recited in 6 b)e§8 4 gun ( inchyd Dy chtpiningrediectregvdor ardy 6€9-23 W shoul d

not_baConsiyyey n{ca; Hlagle UYL 3 Kb, (MO AR et QoPraTpb Egye gl L A

abrasi've fo rned nma 5 inch
(number 7741, obtamed from 3M, Saint Paul, MN), was applied to a first surface of the

zirconium foil patterned mask to create a preform. Diamond particles (181 micron) which
were subsequently coated with a 100 nm coating of Chrome Carbide then were sprinkled
onto the second surface of the mask/tape assembly, whereby individual abrasive particles
20 adhered to the adhesive exposed through the holes in the foil. Excess abrasive particles
were removed. A 0.127 mm (0.005 inch) nickel shim was then placed next to the adhesive
first surface of the perform and the composite was heated to 1020°C under a pressure of

200 kg cm while subjected to a roughing vacuum of 760 mm Heg.

25 Example 2
An abrasive foil was prepared as in Example 1, except that the nickel foil was
replaced by a solvent-cast nickel powder tape formed from a mixture of Nickel 123
powder from Inco, Toronto, Canada, with polyvinyl butyral, butyl benzyl phthalate
plasticizer, and methyl ethyl ketone (MEK) coated by a knife coater having a 0.33 mm
30 (13 mil) gap and dried.

-10-



square) of zirconiumfoil (0.002 inch / 0.051 mmthick, with an annul ar
region 96 nun (3.78 inch) OD. by 58.4 mm (2.30 inch) |I.D. containing a
rectangul ar array of 0.25 mm 15 (0.0098 inch) dianeter holes on 3.63 mm
(0.0143 inch) centers). An adhesive tape (nunber 7741, obtained from 3M

Sai nt Paul ,“W?”%&’é“‘appl ied to a first surface of the Y¥VEGWUHFPS |
patterned nask to create a preform D anond particles (181 m cron) which
wer e subsequently coated with a 100 nm coati ng of Chrome Carbide then were
sprinkl ed gg;rg fehe second surface of the mask/tape assenbly, whereby

i ndi vi dual abrasive particles 20 adhered to the adhesive exposed through the
hol es i n the foiAnabsgiesbilabasgsepaeedpad tdseles in Bveungple 2ronvapt thatth® paRdernm

(0.005 inch) nickel.shjmwas then placed next t he adhesive first, surface
of the perf ?nwawplaﬁé Bomte chsnfrondre aoe ringe Fommeck aspms PRVELsthde of
200 kg CM '%Wbﬂaﬁeﬁd%ﬂie?ﬁiaeﬂgégf@pém twmgﬁnﬁf%{gm B8z, dbnfxampl e 2

&
An abrasive foil was prepared as In Exanple 1, except that” the nickel foil
was r épl aceithpylyaingbburgat, asdiMEK i Riesongpantices (18 eni¢ronhrwete alsomsedl inithis ur e of

Ni ckel 123 owder from.l nc Toront o nada, .wi.th polyyinyl butyral, butyl
bensyl  pht nSFSAR: Upph SPM B cOBREN: ien STRARR srstnse e RleRferitithy o
kni fe coat efested i BehditidhigSan O 1090 (frdrd Rhin)and MaadBRcEéi©Materidld, MaegR08/ 027714

PCTI US2007/ 075791 Exanple 3 An abrasive foil was &rﬁepar ed and tested as in
Exanpl e 2, &Z¢ewt mpwnied ehe Sheshaegh operapes s rpapyidc Bld? pyn ascilstigenderast

powder tape,f i [.0 | er in a
a0 of 4 pArelthyoaThdriy Reo BT oRB abvh forlt BEFIBMECT,

pol yvi Iyl b33 iath) diambetéAdéppddishugp idl theee kletes weiddo-rotatingn lestigevaglistheused i n
this exanple. Upon cooling, the conposite was trimred, ,eitt ched to a steel
carrier plaPESeRghar sirgstidy Ngpo ComraRerdht (g fram DacNepemmaterisls herpRnt Bhd  Haas

£l ectroni ¢ ek &7 mPRRAFN! Pad titklesD AR RN GcRBv rt LRRN UGN gPET al I NG at
85 rpmwth .2 rpmoscillation, under a 3. kg (7 pound) conditioner
force, and T8stBgkgs (mdrrypdeda )l S domre frdergds over shelfi8t honr 4101 then @&ry i)  di anet er
copper slug,, AllL three elenment.s were co-raotati esting was in the
o ebence. of tefialted AR e R BT eppE Red g S a0 p B AR R st Termpe,
AZ) smgpl | @¢hefithe/fut Fite BRoPpok belRAE26°0 bE 1R SHLARMIREME Coridititthef REPKRMed &1 € Were
measur ed.

>t have reached end of life as reported in Table 1.

Table I,

Conditioner Description Result
Competitor “A” Braze 4 hour life
Competitor “B” Electroplated 5 hour life

Example 3 Zr:Nickel Chrome bond 12 + hours

20 Example 4
An abrasive foil was prepared as in Example 1, except that the nickel foil was
replaced by a solvent-cast powder tape made of zirconium powder and Nickel 123 powder
in a ratio of 3 parts by weight Zr to 1 part by weight Nickel 123, along with polyvinyl and
MEK.
25 Example 5
A multilayered abrasive was prepared as in Example 1, except that the nickel foil
was replaced with by a solvent cast powder tape formed from a mixture of BNi7 braze

powder, polyvinyl butyral, and MEK coated using a knife coater having 2 0.33 mm

-11-



Testing was interrupted at 15 minute intervals over the first hour and then
every hour thereafter and the pad conditioner's cut rate against a standard
substrate was neasured. 15 When the cut rate dropped bel ow 20% of their
initial vakygaoklgrgondi tioner was deened to have reached RRgh1@is7éi fe as
reported in Table I. Table I. Conditioner Description Result Conpetitor "A"
Braze 4 hour life Conpetitor "B" Electroplated 5 hour life Exanple 3

Zr: Ni ckel Chrone bond 12 + hours 20 Exanple 4 An abrasive foil was prepared
as in ExanmglEmil) gexanepiried. hAﬂtemhmﬂayétebfmazﬂrcom fd’lbdihmmﬁﬂadhym@e @apd vent - cast
powder tap e of 4 r.con owder, and wder atio of 3
parts by \/\/th{ﬂ‘fﬂaws)ta Fheﬁat"ﬁn St\Hé’W&ﬁ”ttaN&l ayf?% éFthﬁ‘baW‘Pﬂ%Hl vi nyl and
MEK. 25 ExapRb@adinAxambleil ayered abrasive was prepared as in Exanple 1,
except that the nickel foil was replaced with by a sol vent cast powder tape
formed froma mxture of BNi 7 braze powder, polyvinyl butyral, and MEK

coat ed usi lExampte6 f e coater having a 0.33 mm-11 WO 2008/ 027714

PCT/ US2007/ 075791 13 m, a |.t er nat | y f the

2ir coni um foi | = doih e Dotapes n iihinels s EfepLpachertRd fufhetnt cast
powder tap@eﬁlﬁ&ﬁ'by'a%’ﬁ*éﬁ)ca!ﬁﬁﬁzéem%? ﬁrﬁ@r’l%qunﬁ'&ﬂ&mﬁ%%&ﬁr@ﬁ BNi7ExaePl e 1. 5
Exanpl e 6 An abraSive fo was prepared as in Exanple 1, except that the

ni ckel foi Ipowder, P@W&Mﬂya@ MEK was costed usiBg akpifatdaty hoonele0.38ape f or med
froma m xt(#l%e lgf BN|d7 braze powder, polyvinyl butyral, and MEK was coated
using a kni L8R Hjé\?f]hg a 0.33 mm (13 ml) gap and dried. 10 Vari ous

nodi f igati ons angrighd @edificaeas id ﬂt&a&mhwﬁnisilmmbﬂ Wilbee o a gt to
those skilled in the art w thout departin romthe scope and principles of
t hi s i nventthesa skillaghip the arg withpet dgéarumiép@ttgwov%md RTHCEDIgS O B ngentios, not to

be unduly lahH]n sﬁgulﬁ Be h@&rét&&&ﬁ&t s 1ﬁ41%nt10n is not to be unduly limited to the illustrative

embodiments set forth hereinabove. All publications and patents are herein incorporated
by reference to the same extent as if each individual publication or patent was specifically

15 and individually indicated to be incorporated by reference.
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enbodi nents set forth herei nabove. Al publications and patents are herein
incorporated by reference to the sane extent as if each individual
publication or patent was specifically 15 and individually indicated to be
incorporated by reference. -12 We claim 1. An abrasive article conprising:
(a) a netallic foil having a first surface and a second surface and voids

t herebetween; (b) a plurality of abrasive particles substantially in the

voi ds bet W&eelaihe first and second surface of the foil; and (c) an alloy at
| east partially between the abrasive particles and the foil, wherein the
rises a second conponent and a portion of the netallic foil near

all oy co ( i >

t he abragﬁve pantabEaste, article PmPESAGSi ve article of claim 1 wherein the
abrasive particgles ar - i ticles, . optio |y \wherein the
super abr asi ve gaz;rti gf'gegaﬁg?g&gg%ﬁe%gﬁ? B%%ar?ﬁla{ll Pg?/ceof%gg?r}g% %lg Vé’?‘c[si cle

conpri si neghegebletwerh; | ayer and optionally a second | ayer according to claim
1. 4. The abrasive article of claim3 wherein a third [ayer according to
claim1 is inf®rposerdeywsebrasive pasticles spksjantialiy in ﬁlﬁéog%@@wémnélyeﬁr.st 5. The
abr asi ve ar‘ii cle,of ~.cl a%g;lf herein the | ayered abrasive article is provided
in discré¥ Seipglbq%"ﬁgac 1 &% ’p%ﬂ’dt 6. The abrasive article of claimb5

wherein the di gyr eetn kR Asastpitialy BeRReH R sbAsRe pafticldshadivppart . 7. The
abrasive article of claim5 wherein the discreet regions are on opposite

faces of a sawhptesuthe aloy Thrapesasiagiceonscoginenentlandjagostion afithe metadigloil
component i s . selected froma netal or a netal alloy. -13 9. The article of
claim8 mﬂgqréﬁ%al}r?ﬁéves%aféﬂas'conponent is a conposition different fromthe
nmetallic foil, and wherein the second conponent is selected from al um num

cobalt, copper, nickel, titanium zirconium a braze alloy, or a conbination
t hereof. 2. The abrasive article of claim 1 wherein the abrasive particles are superabrasive

particles, optionally wherein the superabrasive particles are coated.

3. A multilayer abrasive article comprising a first layer and optionally a second layer

according to claim 1.

4. The abrasive article of claim 3 wherein a third layer according to claim 1 is

interposed between the first layer and the second layer.

5. The abrasive article of claim 1 wherein the layered abrasive article is provided in

discreet regions on a support.

6. The abrasive article of claim 5 wherein the discreet regions are on opposite faces
of the support.
7. The abrasive article of claim 5 wherein the discreet regions are on opposite faces

of a saw blade.

8. The article of claim 1 wherein the second component is selected from a metal or a

metal alloy.

-13-



10. A method of making an abrasive article conprising: (a) providing a
nmetallic foil having first and second surfaces and voids therebetween; (b)
provi di ng an abrasive particle substantially the voids of the netallic foil;
(c) providing a second conponent adjacent to the foil; (d) heating at |east
the netallic foil and the second conponent to a tenperature sufficient to
provide an alloy of the netallic foil and the second conponent. 11. The

met hod of 9cl ai MhiGrtidik dhelkine B Rghietein thg speoddi cddinpgnédies absapasittoraditfeehe on a
substrate. 12. The nethod of claim 11 wherein the substrate is selected from
a metal, :f‘??“hthleé?ﬁtaléic foyb apdwyherein His speqngrcompongnt i pelecish B adimigyng n| ess

steel, cer, f h 10 further
conpri si nggg%lﬁlfoﬁﬁ E@hgﬁgélp&éfﬁ& @8 %brtail@al g & os@ﬁgﬁléatg%@bﬁnor a pad
condi tioner. 14. The met hod of claim 10 further corrprl si ng shapi ng saw

segnents fromthe abrasive article. 15. The nmethod of claim 14 further
conpri si ndYaf f iAxmethod of making Q‘B/atﬁﬂswwl%lﬁ\ﬁp@ﬁﬂﬁﬁ&ts to a saw bl ade. -14

(a) providing a metallic foil having first and second surfaces and voids
therebetween,

(b)  providing an abrasive particle substantially the voids of the metallic foil;

(c) providing a second component adjacent to the foil;

(d)  heating at least the metallic foil and the second component to a temperature

sufficient to provide an alloy of the metallic foil and the second component.

11.  The method of claim 10 further comprising providing the abrasive article on a

substrate.

12.  The method of claim 11 wherein the substrate is selected from a metal, an alloy, a

polymer, a polystyrene, a polycarbonate, stainless steel, ceramic, or combinations thereof.

13.  The method of claim 10 further comprising conforming the article attributes to

those suitable for a pad conditioner.

14.  The method of claim 10 further comprising shaping saw segments from the

abrasive article.

15.  The method of claim 14 further comprising affixing a plurality of the saw segments

to a saw blade.
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