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EXTENDED LI FE ABRASI VE ARTI CLE AND METHOD Techni ca

Field This invention relates to abrasive articles
wais@Bob7714 or exanpl e, in chem cal nechani cal PCT/US2007/075791

pl anarization (CWP) or saw bl ades. The invention also

rel ates to nethods of making and using such abrasive

articles. Background During integrated circuit device

manuf act (EXTHNDEDI LA RRASISE ARTIALE AXDIMETHOD or

fabrication undergo nunerous processing steps,

i ncl uding deposition, patterning, and etching. Wth

each step, it is often HeeeHKieldr desirable to

refi xposed. .surfa mafe
e ot R sligh pfeR By ERIECHIRNT bREH, R skilfpiiohhehal
mccRini &) ARhSzatDANTHH) G G40 bladad. eTise indvitivg mlaﬁayto methods of
trench i solation structures require planarlzatlon of

making aidelsegtspelcabrasie psiclebef ore further processing. One
nmet hod of nodifying exposed surfaces of such wafers

uses a process that treats waf er surface with a

pl anari zation or pollshlkg;éﬂﬁﬂﬂa with a plurality of
| ooﬁrﬁ? rlﬁté %d%‘éﬁl‘t ak@se ﬁ‘lhﬁlﬂ%tﬁﬁﬁlg silic®n |v¢a%irh dsed in
Typi cal |s slurry i's applied to a polishing pad

seramdncﬂllt@r\fabrmatlem nﬁ@cgo nmntrhempmotssmge@bpagaclnémgtdhpoqua?@,

0 renove ter fromthe. wafer surface, erally,
et T T €Ml e NP E i e e S e RbIE to Fgity or
reﬁ’i@fa%rexﬁw HagRaIRE Wﬁﬁ? t@lﬁ%ﬁéﬁ@ & watefor dhbsedbn® madPfRcturing

of process is conmonly referred to as a
steph endrcabmp beh samhicen dugir ivsiiér haigh/Mallondeesh isoldtien structures
sur th ol.ishin ad ,periodically nust be
royite B Gtk i A e SR R R o R, o
ar t igneen&Rdd §nédiBask EQdid élﬁ’ﬂl@és of¥kie Qafd@hs"é@b'pl/oclé@ssthat
an abrasive or superabrasive surface. Such abrasive

treats piveifesudpeswith heﬁlq@@rlz@mw pphshisgislfiay ewthaan@lumlusx of loose

oSSBT REOEERLAG QIS0 e

andBthceidf¥s subfae RABSElish& 8l sOtheRal Yo A@fora AN ATioWEthe wafer
article conprising ﬁa) a metallic foil having a first

surigng- :C@@Qlﬁﬂy,sthﬁ slavaalserrentagisdgents drag b@pmgh the(\{cjgfelasurface and/or
o il P TR TPl Bty i Db e ek Ehe
me@RArA&l }561ishing (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

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
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.
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particles and the foil in the voids, wherein the alloy

conpri ses a second conponent and a portion of the
woredoalorizes f oi | near the voids. | n anot her aspecPCT/UN®07/075791

present invention provides a nethod of making an

abrasive article conprising (a) providing a netallic

foil having first and second surfaces and voi ds )

t heﬂl@wtb@@ﬁpec( bl}e PCeRt mvlqgtl(gb]prggid@%a gmtltqdcqfégakmg an abrasive

artizc?ov%smaga R 0V1dtcljﬂp%a Ml%%aﬁlgcnﬁql hgvﬁlg'}%%tac}lndl g%on(al rfﬁée% Sivmds

thdiéhatw ¢tg, @) pt®dadihg hhl%sﬂeb@ﬂtﬂcle@ sﬁmdnnangal irf {he vBRIs @ he rnetalhc
conmponent to a tenperature sufficient to provide an

f011a|(¢)d3r061f1mtgr?e%ﬁ%tda¢qmn9nﬁ® adjageef tp Hee fodc i) ae@mﬁé Hapf the metallic
f01|lalrmedst%e &Ioﬁg é&?i}g&%‘[ 90 a Fe \Ptegauﬂrg g{r&a}g?é\l/lg?ogé ?d&F a}l Qﬁ% O%the

megslis N ebidaldesecamdicmpbr&ﬁndl ti oners, which have
extended life. In sone enmbodi ments, the abrasive

ar t 1105 8 agyantags ob per&ememppdiBreniseH tipavesenpmrvention gprovide
f [
abﬂggtﬂl?ﬁ wHés %t h'&é‘&‘ [&gg%\%ﬁi ng%ﬁg@ggﬁégg, e&éﬁl as?egerxf'f‘e%d&?hfe. In
sorhé Vﬁbbdilﬁﬁ:nm thk abﬂlsﬁzb paidatoffitiopictdne ifvehliehdavg 50€s @i dven longer
description and the clains. The above summary of
lifeham ethsTveise epmpaiablaikaewp abiagive artighss. i nt ended t o
des .
o e R E Db pt GBS EERREHR 1 e MfoKe from the following
detailed ddseriptédnadndetle dlaﬁn:sr | il abové hahmbugl dfgrinoiptes of the dlsclosure is
particul arly. exenpl é certain preferred enbodi nent
i

noquageé peleperibrcaph dlusirpied mbadinicat o1 erYer}Blrlmémntatwn of the
N 19§
P R o 1 S e o I ERERLS fortgutary
exanpléprcasiiv @refetredCitrabafimants ening dhapiticipiés dikdoded \herdtin.on.
Figure 2 is a schematic cross-section of another

intermediate in the manufacture of an abrasive article
of an enbodi nent BiiefiDescriptionof the Deawings 3 js a

SCSTRAL L EAREREL B0 Bl O AP B L ol oo

abikies enicl /o fRneheyodadertb i invdtisn Al | nunbers are herein
assumed to be nodified by the term"about." The
r eciF iS¢ S BIChATAES Froat-Sicar eEanshe irfpansdiae imide geayfacture of

oA LRI GBI i (255 1 o

Figure 3 is a schematic cross-section of an abrasive article of an embodiment of the

invention.

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 S includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).

In one embodiment, the present invention provides an abrasive article comprising
(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
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I n one enbodi nent, the present invention provides an
abrasive article conprising (a) a netallic foil having

wo poos2EamMl second surfaces and voi ds t her ebet we@nps10b)/075791
a plurality of abrasive particles substantially in the
voids, and (c) an alloy at |least partially betweenthe
abraS|ve particles and the foil in the voids, wherein

theraheasaiel neytidemndi tBe fibingee vrids, cdiepm drstallgh gomppiststd sseond
cm%ﬁ%ﬁe PadlP e% 8$1Jt1 i OF 816 m@t?lﬁ% f&lpg A d&mdé n anot her
efbodi men Re gsent I nventi o provi des a net hod of

mak i @@hbr@hfb@&irﬂ@t ahé pekent @mﬁmspmlo(eah nivtiedd ¢fimakide an
netallic foil haV|ng first and second surfaces and

abrggive grircheraspuisikeed) Prom)ding suictligfoddeamefsipadspendgurfaces
anc§ %} ﬁ£ g‘f&éb% vgxéén @l)] h%%l(y 8% g%%%) (fe éjjﬂ'gl(c:lgg%lﬁls anf ﬁlfgp*n th? (I&%iaff the
mdtk&ﬂ(t fd\]g (@tprd)\&&liig atsb@)nrd&bﬁipbh@ltfadjabelﬁm@tHeh‘Bll S@ybeding at least the
nponent to a tenperature sufficient to provide an
meaalhfb@llo@rndtth%S%@%W%Oﬁeat fo RAPeIIEIrE seHsgNtOHRsRYidnan alloy of
to a class of abrasive
the %ﬁﬂcq@ﬁg%gﬁﬁg%ﬁ%@s 6%@gparatlon t hereof. The
ar t Tohgshcompitiohachats as b ¢RsO6f dupdreadticsd mel peathddcifes,
hel d by a nelt processed alloy, and in song
PrepArsEan ﬁ@ﬁ?@f iTHe articdss CPHW&éWtﬁaftlY%?rrﬁuprﬁ‘b@ﬁ’éfe particles, held by a

me &:’sgg%irhtllo aan%irlﬁ § i1G 1?116'111[5(:1n acHoh rh don? ﬁj[terﬂ- hin one
i e} R

may co Bt aln b es or throu
embpdmfe@t atsaebt of ﬁﬁtﬂh(ﬁfdll}&s utdde Thad foﬂfrmi}rmoraalﬁ btmd) helosg oDﬁhrough
t al aIIZ¥ hol di ng the abrasive partlcles and t hi

holf% Krrerfoesartﬁ%) caredy dhe fRibison arempenemi of apicid ialley holding the
abﬁgfvé ?Lu%clek N nQ"fis %ﬁ’ ﬁghﬁ%'l%lscrétg @?ﬁgéﬂen Of (1B afnlagive _art:Icle. In one

maj or | a contacting face o rasive article
embadis@ine tlﬁﬂfmﬂdbﬂ‘ﬁsr]ﬂls nidjeith oif b comeetinghiase af anedbirasing artlcle In

some AP SN S B heeidaiva BRI e LifboRgea g Eperatur
us i g%qletahﬁga@ﬁg% d 1,6 BROBRHdifRBE! tp@ ImckQh T AR til@ Yecond

ner precursor to the al has a ne
componzar wgalher forghearallbhalehéreliheath p@curecmerth& alfey haseadnelt

for a conposite o ei r conbi nati an on
te%r%t}l@fhlgl% T EpJhe Eﬁ‘eﬁtﬂpg RSB BRSO their
comBinh@sAt ed sheet of zirconium nelting point 1852C

t he second conponent is nickel, nmelting point 1453C,

and It besgarnatlardnatiosliaere, ths edttilhc ﬁaihis atperfgramdoxhestsof uprconium,

ate e of around 10000 .S believed that
ﬁgﬁt ©8esend P MPONENY i B mﬁlte@m St ?émﬁ these

ma@la‘is {rOU8®! i# rzlqle§t@ﬁ§/ ﬁ%cés@ u?rt‘& Q@Jmﬂé?ﬁuﬁkﬁ'f%%dfﬁ 10864ct Cle §$

in the voids in the netallic foil
beheved that during such processing, a zirconium/nickel eutectic melt forms and serves to

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

Other useful combinations include, among others, zirconium/cobalt,
titanium/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
joined by alloys formed from the alternating abrasive containing zirconium foil layers and

nickel layers, or other metallic materials.
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O her useful conbinations include, anong others,

zi rconium cobal t, titaniuninickel, copper/silicon, and
woriwens77as descri bed herein. The resulting conpOBEUS®07/075791

can be attached to a carrier to form for exanple, a

pad conditioner or a saw blade. Optionally such

articles may be fornmed fromseveral foil and abrasive

compdEasive argles. -g. ,@mn@abrﬁngmt@eé 4re MreR]y tpashinttieprocessing of

ma%r%?sr qﬁo&'e gff@?/,; e?pijlhx%}o%g an %s e![wfﬁg %Il[lc% O§t$n ,g%gl[ §r other

mefas, ahd dhessifp bAsdNdeichiid @Ileﬂﬁne pa(g used fiReh@hicabmyehanical
artlcles are widely used in the processing of

PlapaiEation 0§ serpigpn@IetTpYECTs a hBe plasivoagicles of hggyreentigvention are
Valggdvk&ghe(ﬁo B‘ﬁé ?ffee glfﬁngﬁ)?%n&tg?g %ér%re S?ﬁcg(?ﬁesg%ér%ﬁl%e aﬁﬁ‘ijes are often

us&he ﬂﬂatsalenm@hﬁénma{d epdpaﬁarde hagh mraafngserﬁp@@mbspth@y frequently
waf ers. The abrasive articles of the present invention
aregfplriqaiid wHh p ety metix Pogder raddiga thewypergbuapit'g pagtickase Known

ab]{1 QL€ ﬁrtélél%%vé D& G RRLA ek egﬁ%éth‘c}&se@n%ﬁ&l Hlfthgpld‘da%?' sudh as

arsh envi ronment's and experience operating

cleteopletigy, vineSingt heybrhrieguRniddyticar, ﬁleﬂﬁhﬁ hewad iedn whiphoyad in which
metal matrix or binder holding the superabrasive

thegirsi v Regticlerrsarrdpmax fiyei &Feld| ag1ass thedyefagreaayl/or throughout the
Voglggr 9&% ﬁgta Hlaftk &%H&?SG%RW l(bj&}gé a rhtﬂﬂeulﬁjoEé/ssﬁg Clich as

rop at I ng, sintering,
cleadahplbtigy) provatisadmtihey evdak @Dn@hﬁdt@y@dhe abrwlmve pattiokes and the
abrasive particles are randonjy distributed, across the

megy] adiie WAHY BR ey @}ﬁ%tralflﬁ Shegb [1ffnier Hre abrsiviesrtgle. Similarly,
prcfE%s%é Yhith ﬂqﬁﬁﬁxce% A hXe % Wu}e%nyl%fl EHfa%mg, can damage the

processi ng, Cc rop ting, pro uces
abmeivaparrieley dugak thedralsndetmwaeialtdaibjder thehnvte higr intarhe Stresses

and the nmetal matrix whi can suIt in undesirahly
Au i TR bDHE 3B SRy of ErBnal oy qf the abrasive

paﬁ%fé‘é‘?ﬁ% %m\éﬁl RSP Ifé¥e GREERSIY ?ﬂaé H%'eggcetrmﬁ}a% So§1§m to harsh

such razi ng, can danage t rasive partic
acidsy r’aam@, dieoxhidiainigretycimisay imne wk sovisanmanct [ttabserhas bedm gited that
stresses due.to t es_between the

i nt ernal
clussey qfn a@raémespastfc HET piten wgﬁﬁ gaaﬁn%w pply plaregqigraonds.
AcBédtd g%%mlg B@su%featb %ébra%b gv@g%g&gﬁ&ﬁg EYiaha
exac at ed y eXpOSUF to ar s aci
supxatotasgvanpprodiesriest, rd,larnaindshia arpec@imparteonigiratidit hfzidi by) a corrosion

has been t.ed that clusters of abrasive particles are
resb*ﬁacnéﬁl% Flc'i‘tﬁ‘ilﬁt R TQ}F &E?ﬁ”inla(/) PRt &E 88114\3?1 nds.

Accor,eh el aficlbd oforht ﬁﬂleh@or{jﬁﬁy 5@ Rlrgneh %SB%%%E@W&EI%S%

articles conprising individu super abr asi ve
pamialesi & ssne enlgpdimdita,tbe dlsr,aswﬁ pa“usk@au@imhpapttrabrasives such as

et SE B e e P v pRGRE S D AiePT Bifbide. o
combinations thereof. Suitable abrasive partlcles 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.

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

4-
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Abrasive articles of the invention may be forned using
a variety of abrasive particles. In sone enbodi nents,
wao b@sabiasi ve particles include superabrasi vespeob20a%075791
natural or synthetic dianond, boron nitride, cubic
boron nitride, silicon carbide, or conbinations
t hereof. Suitable abrasive particles can include those

combm@@ls\/ﬁl@mowpéae used- bl leperidhy cap beHorrredasghiongh-hples rar blind
C r ro
hofé? gl(%?]%lg%ti ép 98 (fe\%é ?19 tht%ﬁﬁequl ¥goslp§ etfncﬁ:) eI%ld Iﬁ{l]tloql h%ﬁv@ ink,
cleddrbpiytiid)an oﬂ@ﬂh@a@&n@bﬁe’ms&@ dor Hivldihg a&b&@ﬁ 9@(11@fes lith&le voids at
coating. The netallic foil nmay be of any conveni ent
leapigtemporgFilaunty furthas paesieesthtfbia Pniba eBrasiygRatisies mqyh germanently
n1§ﬁ£é'ng and/ or corrosion resistant netals or alloys
re ' preferred. For exanple, netals such as cobalt,
coppeafy,sultatl& phttert bf asidsioan 7 used. nFumXaﬁiplld)yti’patthﬁrceﬁ)be a regular
andconbi nati ons thereof can be used. The voids can be
arr PIYRET s OF hPSTRRN AN Pattergy Fpr ?Wﬂ%@ae;f.aqdpﬁuaﬁpwd@f@@dom
%e%f b?lﬁ%ﬁ S‘[@Erehﬁﬁsﬁéﬁg éuc tlIa?H ?%ﬁpSF e:ﬁ‘h é‘t,)ras&\rfe %rtlﬁles can
havietha sam@yr SimilasGandoni” fmﬂem uchlpaasiny earply pricpdred by Any
t he voids at | east tenPorarll unti| further
techpigue kagwy e pite £xemplagpmstiodeinshideichpmicalgigling, electro-

etcﬁﬁlr n@@&mtt%m'ngo lﬂﬁ)é r%lﬁa% %%ée?@&tﬁné’ H(ﬁgenh&f MR u{%ﬁlcular

use attern-can be a reg
pataafrnﬁg/re @tfle(t’f&i by t<h,e 1ﬁ1ren&d‘appﬁca"tﬁiﬁdmmfmqhétefynnclﬁd@s square matrices,
exanp "randon' or pseudorandon1pattern can

Clrﬁ@%anwl ﬁrfei?gfr@nté reawRelstnd thedikendApomg B@@aﬁl&wﬁs different
regfils 'tP{ atﬂé&%&irﬁéleggﬁg%ﬁ%“ﬂ?ffér&% s%ﬁ@&%s or simlar

ran pattern patterns can be prepared by any
t e c ey saxnmerh\mlmmm thbebmasive afticengusatiyedmbbhodss iabeabivd@articles

i cal hi ng, el ectroetching, electrofor .
wi %q kg VOﬁ}Lfﬂ%ﬁpﬁ@pt}rs%t@ ?étﬂ%hr%gveﬁﬁﬁ&?%@vp.ak@astﬁh%ut 85% of

a pRfh ﬂy%‘fltl?erab?@s'i atcl &k %oﬁl%eeﬁsﬁﬁi)gpd' béthReh MM d second

app cation and requently inc es square matri ces,
surtaces bethe faihnlnl etheramtboslegemes) tilss atractapgties volne ﬁrb&usion is at

like. In sqme enbodjnents, different re i ons
1%5%?533&? Ve dhletrboug gh“?gﬁtrleasa U e O’ib%\‘f &Rays: 8 oxe ﬂ@ﬁ@p
surftiRegiiERts, the abrasive article described above uses
abrasive particles with a selected volune, and a

pl ulmbtihtyerobodimentajroads cae bogatterobéssihge encaharlied stethod such as
about

5% of a pluralit t he  abr asi articl.e'
vadBubioert Bttt a0l e PO ARE BB IS a Particte in
cadWdi@fRiRn@fiod. hﬁltﬁ&lgh -in 56mOLABLdiRMERR} fﬁﬁ‘ét@rred Reprovide a single

abrasi ve partlc e vol une protru5|on I s at
abrasive particle in a given void, it is also possible, or even desirable, to provide multiple

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,
through holes, gaps, and combinations thercof. 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-
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| east about 5% at |east about 10% at |east about
15% or even nore, above the top surface of the foil.
w0 poostEe4 enbodi nents, voi ds can be patterned BPSI/I§0A7/075791
mechani cal nethod such as a vacuumtable with a
patterned array to hold particles, and vibration to
settle a particle in each void indentation. Although.
paiitigles o %S%mm@afqm@dtembpdlm@tq@ theferidseithip thy oVl agearsanged in a
pat%érﬂ&i %r g,b rlﬁibﬁllg el%%aa n%en? th% V%%(%I o€ Qon eg 0 %elglon? oﬂhsé%oﬂ to
pOSSI even desira pr OV
defaly @8he: @gfohs 6f &8 finikh@d Werasive hﬂﬁcld rEu@h R&fions may include, for
enbodi ments. The netal foil of the invention has a
exgmplg the grtfrs surfageptahaduative dtieleatulipyss. citewatp3eiaieen
rectte{?%ufa tEhéSSu&{/ egil% 1§%l§r@ﬁ %C Q’W&nfg ld%%égﬁ ttf;i;é ?%@Se may be arranged
in ﬁhsrsasmy ee@aﬁgwlarlae@ys Theley CHndShd’Tllﬂye e sbime BB diM@IngsS the array of

sockets pits. Throughout this application
@W@Sﬁﬂ%&r@sm Imsuféhwm%?%ﬁ%am thepieksied 4l individual
vm‘d@ %lelgieeﬁ‘g aﬁ?to ae ﬁgﬂﬂgr ﬁ%@ thé)&‘éra&bﬁeﬁﬂ&es.' h SBILE
enbo VOI contal n an Sl ve

emroamtne@tsedlfferexs O&ﬁor@%ﬂdﬂoﬁﬁﬁt Sne t$paer siad eiabwishle paeidl@ivhile
ype or size of abrasive particle while other
otl\s;bre(ggoqmwlll ce@tla[tnaqtherdy]p@rortsyﬁ%gf ahrasdycpaatigles. It will be appreciated
tha"f‘@{ng eefgﬁ[{ntels hgﬁffgh rdng ?{e&?g@ gﬁgaglg%? ﬁ&%@%ﬁf{il{[@ﬁh?&p filihed
abrasnvayrtlclen Iacome embodinmeiny, hesé etalidd 8 vaids acofiflededthtabrasive
regi ons of the foil to define abrasive regions of the
pasticles eagallbr asi ve article. Such regions may incl ude,
for If étﬁbmflfﬁ%ntg nf éJcSndSHJ Rk ug(%eln%gﬁl%ﬁia‘t’lgn with the above-
artlc ann arcs, circular patc rect angul ar
mepabmdnieﬁetaldm few.eMhis rsecemdlcampsnam esn bdM tfetah oanmrecefjbldey. In some

h .v0|d ed in rows, arcs ct angul a
m%P erdt @@ 46 S950RE COMRORHBrecirBd ekt 19 form an
alld Sgah\gﬁ% %ﬁﬁgkg\a{% éfa{ﬁ?%/ oP]ég&gl?g E'Egré lfl:]bloc\}v‘ :ﬁté eLtlg%I gPlnt of the

puteanpig nrgersgacEld mh@tetd rhetalpic dwil dlead $acomiacompqmnt togétber are
In sone e od| i fferent

Caéaégﬁ %%é T \gllgmgl ﬁr)l{' g’g %}?@St’[aﬁ%ﬂ‘& R 4 gleéﬁ‘ E],nafgp yieity of the
abla&ikk P%l@le\é\’h 'Thg A RImEE e bWhhé th% %Bfa?fvg ggﬂf&?ers ih YR&Rids

or sizes of rasive particles. appreci ated
wdmhameﬁmmdsaaﬁehbéahuneg1m¢u$Me f0|I and nmay be
par LaII or entire % fill flnlihed abr asi ve

et unele bpaze o i Bt [9 g brasive
pariRed$o §§@os§rhiel RSl &et, rih@sgrt ?pt@ 1I'é lﬁkﬁ ?enﬂfégatﬁ‘llek Bt dbdtade the

sone enbod |nents a secon 's used In
abeinb pardic|os or Wivwdn- ttrhperaﬁuoiwamenalls (bhwé@rowde much less durable abrasive
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
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

-6-
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metallic foil. This second conponent can be a netal or
metal alloy. In sone enbodinents, the netallic foi
wanpwshtmisecond conponent are used toget her torPé¢DUS20aTI075791
alloy having a nelting tenperature or eutectic
tenperature below the nelting point of the pure input
materials. The selected netallic foil and second

exqptp hidp Eiregyemnheicked cempigipn.eSefh quitctichgedsliayaddg be limited in
Vof{\fn{ehbﬁlat%e ar%ﬁﬁrﬁt oF oﬁgr %J%h:%\?%e%lg r% Slefﬁ Eﬁ%yﬁﬁgégep an& Ez the tgne

au&ﬁaiﬁbymﬁqﬁdammhg abraS|ve particles in the v0|ds
within the foil as a result of a heating process.

Si bt 801RY epkodimgRis disBay Rndwwirabls te pentel thopmeung absllaysfegmation
by ts%ea Shé re%’t[v%sar%/ozlaﬁao{fg&g la&ﬁsecSnc?ccﬁHaf s é@&r}%ﬁ rl'f:)?r\clﬁ}(l&B%ng the

prdcbs @hdmny elfpled tatic lbesvaen tﬁemmmnt eNfuslr ald uh €am@iire loif 8¢®nd
that provide much | ess durabl e abrasive artlcles t hat
copQiens isgRntreldaghiny Broxidaie: less afithesecpi easppangst thap weuld be present

T R B A cEbnd R B Foprpr

tenldls td beesedf-limingivoict thie @acdss &dif @siavieingalftthede@ond component is
degradation, In addition, in sone enbodi nent
pres %§¥<tqswf th¢ sefcetin copaasitonsthe foil wall (o de Pia HxCPawrated in the

all% f)r%';fldtea SuftitiRe G 1@5&&1‘%{,@1@ ftl}?egﬁ’e%tl&g rsfgg O et o& ?gﬁﬁa%lon

present 1 nvention serve
prc&)m[mfmnplétb ficegiorytéon afitbe Krilomay Bodtsyiableah séree bﬂﬁqulﬁ&nts
sone. enbodi nents, the second conponent nmetal s or

eSI&‘r?élaHV i 85£9NA SOBPANGHE PV E eIt AntTAte 106 the ripaydlaysrey layers.
Unldkd ?oe@‘l&?éq%rxhﬁ Higahd &Qldﬁfong%é 1&5%E§tﬁ§n@ttﬁee@qf1ﬁtt&glloy

and form utectlcs W th e neta
wild be defiasiml lemte*d lehding tor wonmtiondf thegkatrmapndfithasbirasive @irteles in

eyt ecti.cs are. beljeved to be Ii ed inv ne by
on SllBfRViET» Biedicnt of sREIERRS Topmhed e &&éﬁ%@%@f{twperamﬁ
of ztgg‘gi gﬁré &%ttroll% i@ ngﬁ@ﬂ e tPlo {he%&fé‘ﬁ?§§élF)@’tfﬁllrﬂatﬁﬁq@%ardless

iments 1t may esirable to contro anmoun
of tife ratid mﬁ/foﬂcw sEtond otnposat eg td agl intledmmgltiad congpleteonrotsoration of

of foll. and secopd conmponent ang/or by controlling the
elﬂﬁr&&f‘e@ F PFCP %Ommneflwgtorfg?@ het ween the amount of

f
Oi }Théggc ha%ofﬁggrggﬁ Oé’ne second Corrp!bgghla %e%%\ll&é%i ih&%humber

by provi |ng en an woul
of feemp methent ddpartageirine dtei wom)mnic@mtl of thdievewemn. tHoe eiammp le, the
rmation tends to be

and the second,conmponent [lo
Se%ﬁ'fwmpmeﬁ fRGY RF PO a5yt ¥<bw °ry iRy HPoWidersy pgreformed
greeht (BQHQC &APRS Petal go@ﬂ@@ ehd a T&l%@ﬁéeroés Jnrkqe&ﬂ&:ﬁ&ﬁlcglly
conposition, the f t end be i ncorporated in

depdsged coating, combinations thereof and the hke The second component may be
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
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 in the screen.
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all oy provided sufficient tinme is allowed during the
heating step of the alloy formati on process. Conplete
w0 p@enporati on of the foil may be desirabl e i nPGDIS2007/075791
enbodi nents, especially if the second conponent serves
as a substrate for the abrasive |ayer or |ayers. Under
appropriately mld heating conditions, the
i ncét punasmbedigentsn 4dbrsive lyer is ﬁéeddmfwhmm the ggsembly of the
I e entl on
abr%w% ggﬂtl?%a, 1%1&' {%ﬂ ll cf%sc:;]r%ieéo é%ot%gc IJ[ 1%3}1] BE aaxbal%fa&gous to use an
adﬁb’éiﬁlefl@yea adjhasht @tthe @il ePO&dihg ﬁ&forhﬂibrﬁﬁbﬂiﬁ g né Senhpdrarily
which tine and tenperature of ating are contraolled,
sequge thg absr pRRicles ik HietapsTtutichso gt exsessororagiyegarticles may be

I I
e e

adlhersﬁ@ mRor @tioaallyobe gictiheseduhetht ebdondmdidi@r seedatloy component of
nponent into the alloy.. The second conponent, e.g
theaaswé@tdv bgforqatbsequsnt RFccspiig. HesProemaRHmERs fhe &ﬁﬁ@wswf the
ad@eﬁ[\}ﬁne&a ﬁeh@s% aQEPe%ﬂlﬁtggo F&R@l% rgﬁ‘gﬂ? @ﬂﬂe ﬁf}ﬂaEl'VE R’glftlcles
nt1on.” For ‘exanple e secon conponent
thrb@glpﬂheupdadesa@ftae fail. | In thosp@ybedimaits, ehendbxasdfe mmwlweﬁre

pref or ned een body conpri sing. et al omders and_a
typrl@f&bftlar\%@r IR gf@ﬁt 0n§§ua?m&ng@% S@H%ﬁk%ﬁ‘éﬁ p{ h@ef% and fg abrasive
paﬁﬁ?eg' g&?ﬁﬁ% ﬁl%ta'dﬁ&%teﬂﬁ'f @)QJeas %ﬂ 51%1? rl&l%?hav-ghb%en removed.
second conponent e provi I'n direct conta

Add/lttdﬁal dibcsret alaly Ithbnfh@l Uscdonl fieroppbsigessuviacpat the ﬁhb’& sealre the
be attached b§1neans of a fugitive materia

may
Se%)aé ﬁneaal x{nstal gHon e il BOWAT A PRI ECHRIH el pfa‘myy, the second
rnegeH Q‘Qtah Qﬁoﬁﬁa& bgﬁap&@d"eﬂ' D0 td fig n‘?e%eﬁgmlyb él@ctls& ical
enbodi nents, a patterning screen nay be Used T nst ea
meafs, elhe eﬂ@lttbpwtltl@ outled&ﬂaﬂstdiep@mﬁdm oT by eoadipigras b pofvdtih@ape
i nyention. tZS e&?odlnents it is generally
CO@@%WP%HPE‘PBWGQ' nfl g bgdery ol ume of second conponent
Foi 1 Tpe s R R LR P En e SR S 8 Wnfbrmediatc in
theusadifadtive ofibn abiaviee paictd afl amsemtm;zhrnﬁtt ob thesufdnition e it thys
firmy held in the screen e di ments, an
embaasng dntergediate abrgsiue agisle Dk Rt @fﬁgﬁéraé%é’%Icﬁﬁsolfoo
r&vm@ed%l%ﬁ%ﬁﬁﬂ F?ﬁ‘%l' %lﬁlﬁch 0B l@hre C}?bVlde@ﬁqn@tgﬁ'l@ B9il 110. Second
conponent . e advantageous to use an adhesive
coﬂnpgmant e () acaéﬁilXedtto thdvenfaoiihg stndtlye maihi mgdipg tdyer Hid. dFie binding
e foil to te rarily secure the ahrasi
laYﬁa?atn. B Pl SIHYF SUChS AT UL EVhasivg ar a hot mels
adiRAfi cl es may be renoved wi thout dislodging individual
abrasive particles fromthe apertures. The adhesive
may thmtrfi: ? nIaN/ya fhemg el ciioss-sation ef agha extormaedmat al ther

0 nent aqf ) ) ) )
rnanul'actur ny abras artlgle 0? 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
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
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the assenbly before subsequent processing. In sone

enbodi nents, the thickness of the adhesive nay be used
W@sg00a/02Empl ate to control the protrusion of theCT/US2007/075791

abrasive particles through the apertures of the foil.

In those enbodi nents, the abrasive particles are

typically larger in at | east one dinension than the
adhdsivelenawesiten efectivglyl aligrag theeschonatid Gresspgetioncpfdle gmbodiment

sl IO LGB URRNE AL SLogNCRR APFRRIE.

t hemiduee 31 Sl@cﬁv@ﬁsdhﬁﬁlaﬁ@ PRS-t tish bf &€ gbradivé heicke@flantetbodiment
secure the second netal or netal alloy as a foi

of heineantion Irpf@wbqﬁem%r Fhrasopt #THASI30yS shoven wish abrgsive particles
30(?:&{ g?d[ei(ac it rﬁ agg 11]1 led Cﬁﬁ}fn&gg %ﬁ'e%e(g\ﬁgéc{ @%%téﬁhg ?oﬁ QFO Second

el ect’
codb&int 830 Rtaiffivgedas tied Ieﬁiahﬂﬂlgeﬁtﬁlodﬁe 08l 380 iswholy adjacent
coating as _a powder tape conpri Si nmet al powder ('s)
abrgpire papicled PO agweHphadiaesnt s aﬂﬂﬂfgfwlg’) 19 and ﬁ%ﬁmducgmaonent 330. In
r
rRE DB ! B3ARCRL00: 30 81 bOLSLIRPLALE A S conr it

sedohé cbﬂﬁp&fiﬁnlt 631) with litkie or eorbidel tertbetwesh éf emdactsgions 370. In
abr asi ve artlcle 10 is shown with abra3|ver8articles

sorpe gmBPGIca e iULE ak i e nrgsephberyPesabriy iy elpya0gng second
coﬂ?l?g?yéng 6.1 O¢ ﬁﬁfr@ LbiGsilQbdticktdmurgaRnRgd hﬁ@ﬂ? glw% 8 ql%gedroﬁtact

xed 1o rémai ning structure wt
regl@.370hec posidieng | ayer can be, for exanple, an
adheS|ve such as a pressure sensitive adhesive_ or
hot Ieqrpe %}ah%m%ts tEF yoids inthepisompeichisriiad holes. “In such

embb&i ?Seﬁlte'sgéb Bhikfis Igfe%‘tﬂy t11 d b tid\&de of the foil which
brasi artic of

mRNUT act ure ot an enpodi nent
cmﬁﬁﬁsmmﬁ&nmmemngdmmbmamdammaﬂ¢nmn$ abrasive article

recursor 20 j.s sho with ab ticl 0 )
Sr ol YEE STBRAIBRRSAF 9bliaﬁw9 aitis Sl'ngﬁri%% %}"&gfagtg é\ﬁ%& optionally
magrbg\ﬂogggi ﬂthﬁ%tll‘%@J drCalfo fbn@&bet@@&ﬁﬂ% Eﬁgfgtﬁg Qlcond QotnPonent

ixed to mal ni ng structure. emat | c
at the tiss-thetathe altoyi is forndidc db sweh afiboelireertts ohedﬁﬂnomtb mhy Contl‘lbute to

R IRy BBl o ELCE I S
em‘BQ&‘lq{e'h{soQ ﬁn&ﬁ@"secroﬁmaéfﬁ ﬁﬁ@lt bis8 ga&&rbeaé’seaf subOEND hpyet other
Figure 1. For exanple, heat and/or pressure can

embedithents, thersnbsotate way b supypdied ana snpgam apmidct&su and may be attached
osition effectively a terln ennt i

(o40) . .
by apy Beansiomgiin ghe %rﬁéuC@ eﬁwaﬁiéa%n% icdding,
ana he u§s BERREH il PRRASSCTHO Qu‘t%ﬁ@ﬁéﬂndfbe@e%fe% fom Enf441€an alloy,

shows a schematic cross-section of an abrasive
a patytmarj epdfstarne rdymdyqaebwinate, stainless steel, ceramic, or combinations

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
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.
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of the invention. In this enbodi nent, abrasive article

30 is showmn with abrasive particles 300 provi ded
wa@sozaTid al |y in voids, which voids are provi PE€duswor/075791

metallic foil 310. Second conponent 330 is affixed to

the remaining structure. Alloy 350 is shown adj acent

abrasive particles 300 as well as adjacent netallic

f oi Althonshathg dsectiptien ebiep drarhec re@bas nravidggean abrasive layer or

| i ¢l e

laygfrgb\g% ?e %%ﬁe&lﬁﬁr\éﬁelp[ g]ct:et St ?%g’gae ‘c’:v\é%] eggh%%ﬂdeﬁcfﬁg@remated
tha\t\/tltehaﬂrdrfot la@'eﬂrmmb@éﬂpﬁyd tdde Q&lﬁkﬁt@@’kutffac@al’lﬁl@@%mred orientation.

regions 370. I n sone enbodi nents, alloy 380 will be

pr edBtINHREYIRA énuseBH 4% inglastpak 4hr%ﬂne€sar9des dprgexagwlnén CMP pad
co R Rt o Tont SRS e BB ORI BN aBb Prsliiesns 570

ar e Q&% dldewdvinago et tienbodosrabs:, futther 1M@$tdi$ed by theéollowing

foil conmponent are blind holes. In such enbodi nents,
CX3TRRlcs @@bthﬁ pateslsRanterials pdamauats therseiiseifesdn dhese gramples, as

[ i

Weglsag g&l%g f&rgﬁtlétﬁhalnfi\ﬁgtaﬁg ﬁ&ﬂ'ti%rolpg% ﬁ%ﬂs&ﬁ%&tg%ﬁwgﬁ% It]hls invention.

abrasive article includes a substrate which optionally

may be bonded to the foil ER¥ymplesal | oy forned between

the foil and the second conponent at the tinme that the
Exanu%wlus fornmed. In such enbodi nents, the substrate

contrlb to the 05|t t.h

cop PR kS R G et Py, 25t g 5 e
sqt@tﬂé)Qﬁlz[deSﬁlﬁm fail tdﬂ O@i@h&h$ emm%rﬁ@lﬁplowaﬂt arPdrQ]a¢ aég@e%/ﬁm

as a substrate. G%ﬁ} ot her enbodi ments, the

(3.4 shy el hwa%ﬁ 4aems inel) 13 @néaelpiag atrect@}g@taétarr@ﬂ ofhd5 mm

P@@r% 121)8(@2‘&6% afc:t le eornagé]}] rergrﬁ &bmc cen elrsjle %éttadﬁgswe % &

(minkteer 7981, Q)fbtdilf&ﬁifﬁ?d}h oM, s‘aaﬁpemlelvﬁxt) Wae a?plhﬁttds atfestrmfa&a)fthe
selected froma netal, an all oy, é
zirpraniya gl pattcned patkye AF3ERPISOrEY d?lﬁmeg p@rtlél@p (181 micron) which

we gu% nt(l) c&a \tvﬂ 5'165‘% &)%{n? Bf hidng: Eigtﬁ?e tsﬁr'lnkled
e IR Y G B dRe ke

aSI one

onﬂ@ﬁﬁ&\@bcbﬁ@ﬁtﬁﬁcb ‘()@ thé&ﬁzisikﬁ@ﬁe assetﬁﬂilyﬁﬁrh@eﬁy AidD gl laktaswe particles
carbon coating. Such coatings can be provided via any

adigsesie the acthseswrs SKPRsRA HpEgh %‘ﬁ 971@ cg &) thy afﬁ'ér Exepoabhrasippparticles

l:
Weg%%m&g{im)é \gﬁ%ﬂgﬁ 1?&1) In ﬁ%a&%’én lﬁ%g ntefkl{e]to the adhesive
firdtgjudidetof tiof pdrhﬁm@nﬁmﬁeecbmpdsftams acaad mf 102heC ahdasipeessure of

article, may be sufficiently corrasion
200 kg cm ™ while subjected to a roughing vacuum of 760 mm Hg.

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
(13 mil) gap and dried.

-10-
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resistant to protect the entire article. In other

enbodi nents, the foil nmay be selected to gradually
wee@de2umder the conditions of use to conti nuabdTUS2007/075791

expose fresh abrasive particles. Although the

description given may be read as providing an abrasive

| ayer or |ayers which can be applied parallel to the
Examplede of a morkplece it should be appreciated that

t he r

sur B Rl SRl 8 PR LR B Frbla SRR G e gowcer

tapd Sids lﬂbplacﬂ:dlU?di@ﬂxfdnﬁbasﬁbé\a@dr\t@)e&bfm@ f6m nli¢kicl/epsanplpewder, and
in CMP pad conditioners, construction saw bl ades,

BN§Y brrge ﬁgwi@rdp@ ratip pi 4 gartsdngweight Ni/Keto pjreby weghfiBNI7, along
w@a) ?\ﬂ; 1%? y?é\lﬁ LJH 1§IE‘§4 aﬂisolﬂg E)tatq Ees (%1t 1?1?&01:1)' \L&% tafsgtuggd in this

ng exanpl es
exdraple) rU}&hﬁco@IIldg &H@ udthodith &Fa8 afimbrd] zttfadhd:dltotaMé‘ee carrier plate, and
exanpl es, as well as other conditions and details

tesqu&ﬂ (.‘@nﬁlé}pn@g a@éﬁS]{Opg é@omd{quﬁﬁ@nc&,Hgarsrﬁl{:ct{qmcsMaterlais Phoenix,
AZB :5\58 Ry gﬁpr ?ﬁ%sﬁﬁtg@%%g%ltlﬁ k@g)?p LARIM elf%ﬁ* &sc@@on under a

epare m a pat nm by
3.1i7n@h(7 $auad)eondifiodér fore] at 1306 kg (4.‘1 Iﬂﬁnad) dwin for€: @ba 168 mm
thick, with an annul ar region .78 1in

(4.p3 1nsh) QIaWe( 90P35T plyan ﬁlt@ee@é@weﬁww cg- rptélélpgﬂ)grest@g was in the
818 Sl €2 TP CRRI LS (REBR Sr iRl E T %)

suﬁ)'h«éd at Dhindi miad . fRadnhidhesSandineRbsihg rdival mes,wampheaedred

to a first surface of the zirconiumfoil patterned
Teﬁww@a&a@é ag 13 paguse FﬁtefE’)F‘lé RuFthp &gt Pevreaéld(thmevery hour
thealeR s P o R o AU ERE A PR bt e B2 e
Wiseabadutsutefdaggedbelohe20vask ieapeitiabsaud) comtiﬁroﬁbtywas deemed to
|nd|V|g al gﬁ sive rtlcées adhered to the adhesive
haysasadisd cpfp éﬁ“ﬁﬁ@’ iedabls It he foil. Excess abrasive
particles were renmoved. A 0.127 nm (0. 005 inch) nicke
shi mwas then placed next $mgqe adhesi ve first
surface of the perform and € conposite was heated to

10200@0ﬁmﬁgﬁela pressur epeder@@idnkg cm 2 whi IResaltbj ect ed
imof 760 nmm Hg Exanple 2 An
abr dservectfte TAWas prepareBHaS in Exanple ﬂiK@Xb&pt
% U Uy =} DUI Ulll. d.bl.
ni ck%‘?mg%%? gtape forv‘r’@%t’fopkﬁ?i Xture oW el 123

powdergxhhfe 3 nco, |ToFRike) Cﬁ%ﬂf&%ndVT' th pabyviguyd

utyvral, butyl benzyl phthalate

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.
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 a 0.33 mm

-11-
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pl asticizer, and nethyl ethyl ketone (MEK) coated by a

knife coater having a 0.33 nm (13 m|l|) gap and
waleiosd2Exanpl e 3 An abrasive foil was prepar edP@nts2007/075791

tested as in Exanple 2, except that the powder tape

was replaced by a solvent cast powder tape forned from

ni ckel / chrome powder, and BM/ braze powder in a ratio

(1 pmil) ggmindsdripg. dfegratingjlayers efgha ziseaniurp joilidiagiend BiiFesive tape
| ' ' Di
(IR R Py Bt B QR el R e and

heddpdas i@E¥aiipls 1.t he conposite was trimmed, attached to a
steel carrier plate, and tested by conditioning an IC
1000 (from Rohm and Haas El ectronic Mterials,

Expimpdno x, AZ) pad nounted on a Strasbaugh operating at
85 rpmw t h .2 rpmoscil.l ati on, .under 17. 7

poun st Pt PR R Rated RS Bap sl Al ves

replddcg %ﬁ AoRerQ& B4 aBSy pECH: t8HcABRIET fr&@RRRIXtEE BIBNI7 braze
All three elenments were co-rotating. Testing was in

povier, pelesiaptleutypfal, ahd MEK WA ciatad ugnp p &Rde d9at@0eLyineragh3 3 mm

A.Nanonmat erials, Tenpe, AZ) supplied at 75 nL min 1.
(L£%ﬂ9€ﬂ3%ﬁH§§§“and netal slug renoval rate were

MeasidFigs mbeiFHchiiehsWAg altraB6is LR idtenfién WilDBE®me apparent to
intervals over the first hour and then every hour

thospelkiled incthe ariavitheat gepdrtgrferm ithorreppsans princatles efghisngyention,
an(g }t%fﬁé&@% %% glfl%e\l,{(,?tétﬁ‘a /(?%f tht\{valzllv nlﬁf%?]l:{% IIelg‘[I tOV\thﬁlglgﬁlgﬁlﬁlglyetd th gtaﬁeelllustlrative
em®Odidichtsapefortharrdesond A pudMeatiaaentphtendafheldih @1cd8forated
reported in Table | . Table |. Exanple 4 An abrasive
by mjglren%@ the sgreg edendgs ifreapk sndpyidual pgglmétstl ot pafentrwies specifically
i ckel, foi.l .. epl ace solvent - cast powder tape
an gy o R R o A 25 S ovlier in a
ratio of 3 parts by weight Zr to 1 part by weight
Ni ckel 123, along wth polyvinyl and MEK. Exanple 5 A
mul til ayered abrasive was prepared as in Exanple 1,
except that the nickel foil was replaced with by a
sol vent cast powder tape fornmed froma m xture of BN 7
braze powder, polyvinyl butyral, and MEK coated using
a knife coater having a 0.33 mm(13 ml) gap and dri ed.
Alternating | ayers of the zirconium
foil:di anond: adhesi ve tape
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(three |l ayers) and the solvent cast powder tape (four
| ayers) were then assenbl ed and heated as in Exanple
W@ 20082074 € 6 An abrasive foil was prepared asPCTUS2007/075791
Exanpl e 1, except that the nickel foil was replaced by
a solvent-cast Braze alloy powder tape fornmed froma
m xture of BM/ braze powder, polyvinyl butyral, and
WaogRrinkas coated using a knife coater having a 0.33 mm
(13 ml) gap and dried. Various nodifications and
altzéﬁ%%ons %g ﬂhis i.nvention will beconme apparent to
“tho PG TR CRBUYPE wi t hout departing fromthe
scopg and nitdINE kR B i a Fikdk SurkR¥ QRY h QBvondRbrfhde MBI
be understood that this invention is not to be unduly
ther¢heiwese; t o the illustrative enbodi nents set forth

her ei.nabove. Al |l .publications and patents are herein

e Bpor iy of gk B e S ARt B Pe bR dER he s
an®3&Bnd BErack deede Bbdrddcat i on or patent was specifically

and individually indicated to be incorporated by

r ef éencen whoxitdeast partialinbetwicers theabeastvicpartictesrapditled fog;

(a) netal li.c foil .havin first surface and o

sec SRATL e Ay STAPUSS s rnd copinpe and pprih e mete)ic foil
neffth@frasily/parpales.i cl es substantially in the voids

bet ween the first and second surface of the foil; and

(c) an alloy at least partially between the abrasive

1

particles .and_the i.] erein the alloy. conprises,a. .
2. Soc ShE RS Rul by L SRR AohOfE bR AR pfRoAsive

pattieRs, dptienaby whérek thaklpeedessivedparildles @abagtde article
of claim1l wherein the abrasive particles are
super abrasi ve particles, optionally wherein the

3. Sup %? EBI%?&IV% reirtf%%r (&fl c\(/f\%%ﬁlSZ h&ee not%E g%perﬁqgas-wee%aggggs? Jilrlg ?]iaenéonds,

artic a erel n the super abrasi

opfdrallglivaiedia she diphbialé MatwhedRdonthe di anonds are
nat ural dianonds. 4. The abrasive article of claiml
wherein the netallic foil and the second conponent

4. hav Fh8 a5HLCE taf’tfclet SOShe %greﬂletjhg \ﬁ’le?atfﬁéj foilla%giqgecswond component

have a eutectic temperature below about 1000°C.

5. The abrasive article of claim 1 wherein the abrasive particles have a volume and
wherein a plurality of the abrasive particles have at least about 5% of each of these

abrasive particle’s volume protruded above the top surface of the foil.

6. The abrasive article of claim 1 wherein the abrasive particles have a volume and
wherein a plurality of the abrasive particles have at least about 15% of each of these

abrasive particle’s volume protruded above the top surface of the foil.
7. A multilayer abrasive article comprising a first layer according to claim 1.

8. The multilayer abrasive article of claim 7 further comprising a second layer

according to claim 1.
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5. The abrasive article of claim1 wherein the
abrasive particles have a volune and wherein a
w@bkwsati7ty of the abrasive particles have at |PReBUS2007/075791
about 5% of each of these abrasive particle's volune
protruded above the top surface of the foil. 6. The
abrasive article of claim1 wherein the abrasive
9. par thhe peigsingpeicte oigllaimed whercwhethadmbeaspiedaysr iy iptesposedh between
| ve ti have at | east about 15% of each of
ﬂmﬁ%é@%ygﬁ?ggg%%ﬁggr?ygTe's vol une protruded above the
top surface of the foil. 7. A nultilayer abrasive

article conprising a first layer according to claim.1.
108, The mmliilaysrapesivasetide obclaim § shereat alt fapaayers gpmpgse an

am%%@pgﬁ&kﬂgcgﬁgﬁégggn%fyer according to claim1.9. The

rasive ar aim8 wherein a third abrasive
| ayer is interposed between the first layer and the
second | ayer. 10. The nultilayer abrasive article of )
llc| ailhe gbigpize articlefany 1one of Flairay 518 seisFqin thedayospst hypsjee article

iséﬁ&ﬁﬁéﬁl&&ﬁg%@%gg?%élggg%ghl. 11. The abrasive article

any one o wherein the | ayered abrasive
article is provided in discreet regions on a support.
12. The abrasive article of claim11l wherein the )
124i sdheabrapizgpiise frdaignl loppesintac iserset rsgiopharconsppptite faces
. abrasive article of claim1l wherein the
of%ﬁgg&%ﬁ% regions are on opposite faces of a saw bl ade.
14. The abrasive article of claiml1 wherein the
nmetallic foil |s selected from alum num cobalt, )
13 copp8f abipipg article of himubh whereiaghe disgregt 1sgigapatgiongppogite faces
Ofaﬁﬁggghgation thereof. 15. The article of claim1l
ereln the second conponent is selected froma netal
or a netal alloy. 16. The article of claim 15 wherein

t he_second co nent is a co sitign di.fferent from .
14¢ ho TREARPFIVE ARSI 99_1 i WRBFEITHnG st g%ldl_s EDlRpEhERM glgminum,
colf‘ai%!t, gﬂsp%g, Jiélﬁ%mtﬂﬂ%pﬂf@ogﬁl% %lﬂr ﬁega)q/’l??,e(;r’a Jb‘n‘ﬁﬁ%{&on thereof.

'um zirconium a braZe a or a conbl nati on
thereof. 17. The abrasive article of claim1 wherein

the_abrasive partjcles. have a vol une and erein a
1501 oThF PEtFlet i fawksfg}w@e PEOnH CPREOERY IS 5§ cefed g & metal or a
nKﬁQgHBYSSWbof each abrasive

16. The article of claim 15 wherein the second component is a composition different
from the metallic foil, and wherein the second component is selected from aluminum,

cobalt, copper, nickel, titanitum, zirconium, a braze alloy, or a combination thereof.

17. The abrasive article of claim 1 wherein the abrasive particles have a volume and
wherein a plurality of the abrasive particles have at least about 85% of each abrasive

particle’s volume positioned between the first and second surfaces of the foil.

18. The abrasive article of any one of claims 1-17 further comprising a protective layer
on the first surface of the metallic foil.

19. A method of making an abrasive article comprising:
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particle' s volunme positioned between the first and

second surfaces of the foil. 18. The abrasive article
wo@tooany77one of clains 1-17 further conprising BCT/US2007/075791

protective |ayer on the first surface of the netallic

foil. 19. A nmethod of making an abrasive article

conprising:(a) providing a netallic foil having first

and (®econepvading asesalip iMlsiving finsesnshrseonsetyfagces)and voids

| ding an abrasive particle substantially the voids

theg{b%rvﬁ%nrret allic foil; (c) providing a second conponent

adj @eent ptavidingad brasivé girtibRaubAgntally tikaedidd Sfthe metallic foil;

netallic foil and the second conponent to a

t enp@r at DFidpE fiseoad compoRbadidecnafp BEIF of t he

i i . h
of L Qg EREs [ ERRIRER RRARANE A ol BF, (R ferature

suffiolvpoaitbvide o hid@softhe alckadlc filf fnidahesdcohdc@hponent. he
abrasive particles in the voids. 21. The nethod of
claim19 wherein the netallic foil and the second

' G L :
N
prédend atloyrpaffieidht fo B el dbedirapattidiaith the2didsThe met hod

of claim 19 wherein the second conponent is supplied
as a powder. 24. The nethod of claim 19 wherein the

215990 RT3 EATPR R RSO o cc

haadw mslting ppatt bbeveethe Acpingupepabtuasi ve particl es. 26.
The nmethod of claim 19 wherein the abrasive particles
are di anonds. 27. The nethod of claim 19 wherein
heaty S Al e L t : I .t

R R S SRS b i B
wherein heating is limted to a tenperature bel ow t he
mel ting point. of the second conponent.29. The t hod

23of dhamthey ficérimi e Waeteindge foien %%gon@ﬂfewtsw&g‘ﬁaf apgwder.
of the netallic foil and the second conponent to a
eutectic tenperature of the netallic foil and the

24 sec hd nednplarfelttim 190vhcthie tietdeond afmadnantnis 2@pflied bipan
COnpri Si n% bondi ng at | east a portion of the netallic

clepgpdhef)i¢ah DIRSFHs to a carrier conprising the second

conponent .
25. The method of claim 19 wherein the abrasive particles are superabrasive particles.
26. The method of claim 19 wherein the abrasive particles are diamonds.
27. The method of claim 19 wherein heating is limited to a temperature below the

melting point of the metallic foil.

28. The method of claim 19 wherein heating is limited to a temperature below the

melting point of the second component.
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31. The nethod of claim19 further conprising

provi ding the abrasive article on a substrate. 32. The
woredokoer7ef cl ai m 31 wherein the substrate i s seCEUS®A7/075791

froma netal, an alloy, a polyner, a polystyrene, a

pol ycar bonate, stainless steel, ceramc, or

conbi nati ons thereof. 33. The nethod of claim 31

29nherdér mothasl ofighsim_ 1@ whqreinhepferineigasen dhetsmasiaguae of the metallic
I i i Ve,
foﬂrﬂcrlﬁd t‘fle %‘e ‘@nh Qo%&r?éng 04 elﬁe(yf% igﬁlﬁlﬁg&?é%ﬁtga %%}iaefgg §osifoa}r/]ngi ﬂol? second

‘hani ¢a ener

coﬁ@@mﬂ@ 19 33 further conprising conformng the article
attributes to those suitable for a pad conditioner.
35. The nethod of any one of clains 19-33 further

0SCTY A, SRR S SSRGSV SEL, o

metdlfi¢ Fingitavpilds tad tiryicofontfdiaihe saoneBbSpdend Saw
bl ade. 37. The method of any of clainms 19-36 further
conprising providing a protective Iayer on the first

3pSur f'[ﬂg ?ne(t)l{o J}%lm l@l f{uhﬁerf cgh{a)‘r &% éJr gﬂ thhé%ﬁs‘?{f@arwl% ona

prote ayer i'S provi
substrate.

32. The method of claim 31 wherein the substrate is selected from a metal, an alloy, a

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

33. The method of claim 31 wherein the substrate is bonded to the abrasive article with

a solder, a weld, a braze, an adhesive, or a mechanical fastener.

34. The method of any one of claims 19-33 further comprising conforming the article

attributes to those suitable for a pad conditioner.

35.  The method of any one of claims 19-33 further comprising shaping saw segments
from the abrasive article.
36. The method of claim 35 further comprising affixing a plurality of the saw segments

to a saw blade.
37. The method of any of claims 19-36 further comprising providing a protective layer

on the first surface of the metallic foil, optionally wherein the protective layer is provided

after heating.
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