WD 2011/ 037776PCT/ US2010/ 048603 ABRASI VE ARTI CLE W TH SOLI D CORE
AND METHODS OF MAKI NG THE 5SAME Fi el d Abrasive articles and net hods of
maki ng t hwoabrizisiwe articles are provided. 10BackgroundPCT/US201ousse3 ve art

i des can be used to grind and polish surfaces, to apportion materials into
different pieces, or to cut unwanted materi al away during processing of
formng a useful part fromstock material. Abrasive saws or circul ar bl ades
are well known and can be used throughout a number of industries, including
the el ectronics industry, to form 15useful parts. A recent trend has been
to make abrasive saws or blades that are flexible and/or thin and that have
abrasive particles fixed in a matrix and/or onto blade carrier in a

pr edet er mARRA PR ARTICEE WHH SALIDOR AN YIEFHRARS OF M lelNGITHEN make
t he pl ade not have nechani cal integrié&yﬁfw cutting, especially precision
cutting or making thin slots (gaps, kerrs) in the work piece (dicing).

Addi tionally, blades that have screened or nesh 20wheels as cores and

i ncorporate abrasive particles are prone to cracking. Coating (for exanple,
el ectrodepositing or el ectroforning) Fiddedges of blades with abrasive

part ' cles doesAlprg%Vg 51%\61693{1&) hl%ﬂ%as %%gl&%gftﬁel a ir JiNe 2{11%1?{' gif\%%?ovqgle X b rasive
particles for ‘good integrity and w esired l'ongevity en naki ng
precision cuts. Current blades can make cuts (for exanple, precision cuts)
that have a wwdth of around 1 nmor |ess. 25Abrasive articles include

si ntkred abrasive materials havi ng Backgrastndportion containing a plurality

of abrasive particles.and a 5E5Q q ar iqp cgll%d a. "foot". —along,one side
. bra%lve alrtlc[;:rs_I gan Do seﬁ o grind agd polish surfaces, tQ ag%ortlo mater }s
of that first "portion. € T00 as°no abrasive particl and enables the

articl es ih@ diffelcfBsibdey, aittd @ahevdnRdangbtidliaRgydaahe pRRSWMFRI forming a AS t he
el ectronics and other industries require parts that are |ncrea5|qgly

smal | er, usbfubpary &omrttoak reaferple AMuvasdesamiar cearachladopargwelhkrowepicseann har d

materials, There is also . 2011/ 037776PCT/ US2010/ 048603 need in these
e T T e G N R
numper  angdefil gat0f Ad8E@€irend Ristbeomtd MekIBRENiNedws bk bREEs thatdle FRRibIeS St

wear or erosion of the cutting surface during use. There is also a need for

abr asi ve aadtor ghingnd Hat hawecabyasrve pattiakes fixetl ime enatex ariddprcendo hlade adrsior wety have
patter nedprgc?eﬁtedrm%?erd%sa%t\e/r%. li[t itﬁ:el i %%b&%%g%r irnr;ltrtixhr%ra{eeirigl can make the blade not
have mechanical integrity for cutting, especially precision cutting or making thin slots
(gaps, kerfs) in the work piece (dicing). Additionally, blades that have screened or mesh
20 wheels as cores and incorporate abrasive particles are prone to cracking. Coating (for
example, electrodepositing or electroforming) the edges of blades with abrasive particles
does not provide blades with sufficient retention of abrasive particles for good integrity
and with desired longevity when making precision cuts. Current blades can make cuts (for
example, precision cuts) that have a width of around 1 mm or less.
25 Abrasive articles include sintered abrasive materials having a first portion
containing a plurality of abrasive particles and a second portion, called a “foot”, along one

side of that first portion. The foot has no abrasive particles and enables the articles to be

readily attached to a cutting tool.

30 Summary
As the electronics and other industries require parts that are increasingly smaller,

abrasive articles are needed that can cut very thin kerfs in hard materials. There is also a
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5In one aspect an abrasive article is provided that includes an integral
resilient nmenber having first and second opposed maj or surfaces, the nenber
conpri si myoaotstrtial | y di sposed core and a peri pheral amowlusgoioomgsns sing a
plurality of openings or cells, wherein the peripheral annulus conprises a
plurality of abrasive zones that conprise abrasive particles that protrude
t hrough at | east one of the major surfaces of the integral | Oresilient
menber, \ised & theschadegiiiesdpyebrevvieatisles dag canumelen LGS ewnvithe mnimeast one
T8 Or SUr{ A% (AN VAL EREHSRL ol SHOREARLLALLY (L[ PR Bl ARSI
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i ncl udes thyutfihg BRFRCIIDHRGIR. TIRE i laRbla ITBIRATSrasRACRIJIBNDATarOI Gty Mgna first
and second opposed major surface, at |east one of the nenbers conprising a

cent r al | yudlpeegoméacesbina sdseomay hesicipgheinad handrmbragiy e pEiedesmibsidded a thergimal ity
of o§3eni ngs or cells, and.an.i ntr,[erll ayer ﬁlﬁ&rﬁ% l%d et ween. a ‘% I.A_cont act
with at |east B05SAHICEY ST FAESEEC SRV MefS &Y HeE T Bher al

annul us GREMKIASInG fRStWhAkédond @bpadRd asd M uZRERStht @@ém‘tfé@@&h?ﬁﬁnglbr asive
particles that protrude through {)he at | east one mgjor surface of the

i nt egral aceilly éppospdedrenand Mmem@hewltaheulab¢<a91i>mﬁeng@mklsaléxpfemnmﬂswar dly from
t he at Ieaﬁt ne .ngj or sgrfface 1\/\/nerei.n thel care fli) 205ubsta,[ﬁti al Ipﬁﬁfree of
abr asi ve CBOnSE TR LS RELPEFTR $HRLIYS SORIPISS et P B@ﬁ{?’r?sa LS BB A e er i al .
I n anot heihrArRHIEA thatdRoBRIcARIoNEh 81 188t bfic BF Q¥ int§sl subBtesiofeidREraAN
abrasive layer having first and second opposed najor surfaces conprising a

pl ut@l i t yrepficrdpeambegswinrcioehd shraavakzanes bxast owwerdlnfrem thé aslappont magtrer i al
di sposed upon at , | east one si.de o{ .qﬁ*gbr%§ive.25la er, wherein the

abrasi ve YHje @ SnfrReRde SRt ufionls PRI ZERE  ha conpri se

abrasi ve partigla8sthtNRbedr & Jvsle d AN dBlidb&ant iNRcOfwd HembRI iﬁtre%@l” faces
of the abrasive |ayer, wherein the abrasive | ayer extends beyond the at

| east oneciibgmanfibesy ppdr memberdravalg afdt hod seonad pepdsphevagir sarfmel atdgasand

wherein the at | easf one |ayer of support nateri forns 30supporting
fl ange f&neﬂ%éhearﬁ?rﬁ §19 SOYPENE p GEUERH diipad GPERE ,amﬁ@hsrﬁ? AU di sc can

I nchyde tonghJ-RYGra 1%1@%{%%5&111 A1 and AREntbAYRE ddhSRADEHVRARG the Tirst
maj or surface o 2011/ 037776PCT/ US2010/ 048603 t he abrasive |ayer and one
| ayer di spposetwithonlcattens erpgmdurfajeart cgalr fhambenfvhtieen thbmpaspheeallaayens
comprises a plurality of abrasive zones that comprise abrasive particles that protrude
through the at least one major surface of the integral resilient member, wherein the
abrasive zones extend outwardly from the at least one major surface, wherein the core is
20 substantially free of abrasive zones, and wherein the interlayer comprises an abradable
material.
In another embodiment, an abrasive disc is provided that includes an abrasive layer
having first and second opposed major surfaces comprising a plurality of openings or cells;
and at least one layer of support material disposed upon at least one side of the abrasive
25 layer,
wherein the abrasive layer comprises a plurality of abrasive zones that comprise abrasive
particles that protrude through at least one of the major surfaces of the abrasive layer,
wherein the abrasive layer extends beyond the at least one layer of support material and
forms a peripheral annulus, and wherein the at least one layer of support material forms a
30 supporting flange for the abrasive disc. In some embodiments, the abrasive disc can

include two layers of support material, one layer disposed upon the first major surface of



In yet another aspect, a nethod of making an abrasive article is provided
that includes providing an integral resilient nenber having a first and
second opwo=ed/as&j7ér 5Ssurface, the nmenber conprising a eemusadliop4sbosposed
core and a peripheral annulus conprising a plurality of openings or cells,
wherein the cells can penetrate through at | east one major surface of the
integral resilient nmenber, and wherein the core is substantially free of
cell's, ditBpalypyiye biyeraaidwac bt dispessd upentherecandimajor gin@cpelobe gbiapiget he
integral resilient menber so that the abrasive particles are fixed in the
cel I's. 10M anot her aspect, a nethod of making an abrasive article is
provi ded that ThRel adefer bi}ﬁa@b@@hwfomﬁmﬁ%i&marmvé atielgnaprorigl kiagnt menber
having first and second opposed major surfaces, the nenber conprising a
cent r al | ynelhdgsaseddingras inogral wegilignipaempérdrasinganingt and shepndrappospdrinaigs or
cells onto the centrally disposed cqre.,.using |laser or.electron beam

wel di g, BFASS 5 MeBRuabmig PR R rord 3% p Shrg oAy 2 T g,
pressuri Zdofifpristgditifaly df%fp@ﬁiﬁ%@& cefl, WheaRh@lls 0fh pairEBRthronBIehElkdNt t he
peri pheral annulus coggrlses at | east one abrasive zone that conprises

abr asi ve quamdjel sisfaghalt thp rdegraldesifien menbdr cadttwhenein phg eore supubsiedially t he

i nt I il ient. menb wh i.n th b ' . . twardly f
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abrasi ve Bang&-sokhht YIRL aRK Rt ASPAE Fixdd FRhbeg|0f nmaking an abrasive disc
is provided that includes 20providing a sheet that includes an abrasive

| ay&? havi ng flhrsotharapsscomdthog pb selingsinabrasivefastords isquapdédsihaginalugesur al ity
of openings or cells . and at | east. one | ayer, of port nmaterial disposed
upon at | BSSEPPerdRE s gL grEr pentdeingdaRiang SeHId PEROLAENERT | east
one | ayerg,gfcUPRMUImBBRESHpAing Qc@rﬁ&\%z‘%iistpb%daé&@%dﬁ%é 2Y&IphcANEn RNty acting
the abrasive disc fromthe sheet, 25wherein the abrasive l'ayer conprises a

pl ural i t yhagingalpemisgyver wtinestotthatentwtp dispescdlvomsisie lpsar or cleetsort beam pr ot r ude
t hrough at | east one of, the maj.or surfaces. of. the abrasive | ayer, and

wherei n tHRLRE, ez PUFHRES dicA iRy SIFEASH BISIge NG It IgPTeiEZINg MpMBINEs uppor t

mat g i al BAghd OF FBoRbRETHPIRIRY, A U p APHMNSIEIR bRPridls dt ¢astone | ayer
of support Taterial forns a supporting flange for the abrasive disc. 30As

used her eibmsive\dOn bl @B TE6 PO IUSRA10IcO 486 pdtrude front didedseomn rthajor asi ve zone
refers to ar of a perj.pheral annul us of the provided resiligent nenber
that has % AeolBe Bﬂa?ar?le_ﬁ%égrﬁﬂ&% Yherep hoaaase ongs Sen etk
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to an axis or that Supports a rotating part;
In yet another aspect a method of making an abrasive disc is provided that includes

20 providing a sheet that includes an abrasive layer having first and second opposed major
surfaces comprising a plurality of openings or cells and at least one layer of support
material disposed upon at least one side of the abrasive layer, etching through the at least
one layer of support material to expose the abrasive layer; and extracting the abrasive disc
from the sheet,

25 wherein the abrasive layer comprises a plurality of abrasive zones that comprise abrasive
particles that protrude through at least one of the major surfaces of the abrasive layer, and
wherein the abrasive layer extends beyond the at least one layer of support material and
forms a peripheral annulus, and wherein the at least one layer of support material forms a
supporting flange for the abrasive disc.

30 As used herein:



5the terns "cell"™ and "opening" refer to a through or blind hole, channel,
or cavity in a material that can have any shaperound, rectangul ar, square,
oct agonalwoap1/a3regul ar ; the ternms "cellul ar mat ePcalUS2010me8603
material ", and "nmesh material" refer to materials conprising at |east one
plurality of openings and includes neshes, cut or expanded materials, for
exanple, nmetals, eroded, etched, bonbarded, drilled and pierced
10material s, pbe tou “whtasive apre” rafses te@paegsf a peripherglyanylas of thepsodded i s

substantial.]l.yv.free of rasive zones" refers 2o less th % of , t area of
he cor e RaU AP E B EnG AN b8 G b R0 R b Rl

free of Qﬂ‘%@jlg’l@ﬁlt@ﬁingg{ legst onefipksondo | ess than 5% of the area of the core
havi ng openings or cells; 15the term "di anond" refers to any type of hard

abrasi ve part ith¢ termharbog arefdraiceansarys errdipt thatduinortmaan@tingipatides si ngl e
particles (stqpe agal ener,at es ranul es, cluster.s nd .t hei,r pluralities;
Phe Torm - o sané feupEr e gRg “biine PR madie B Blif b e R s
resenbl i N asha8riA MR RhERive2al RRapeelidun& Xt dtamiues, squkesGadddapbr [rR@8lar;,0ne
article that has been renoved froma piece that is larger than the article,

for exanpl e, dhovwsbmeicohlubar napdrialiy|“cé¢lpimeteainl’i ande sndsh neptsriabnesiaftoa nunber of
separati nrlq Er.cicesses .deftilneg her ei Iy .the ter d"fi n" refers to an
outer perTHREHAFOBAMIEE 5157 a0y RErA T eptonseinge ind s dRagedebriRhess that is
smal | er (handt thR@Sls, FreexRiple, Aetdlf)@roled CetdtRdVburhburlidd, Ufillad ARLCheded 25t he
term"integral nenber”™ and "integral resilient menber” and "resilient

menber" rredtendstroreusdnaerjalplaad e¢reons; foi | that is a conplete unit wherein
the centrally disposed core section, .peri.pheral annuluses,. if. nore than
bne, Cand - opt iBnaRTy 0% Gee Geabameafly AREGr BRRCL AR S R et iR 55 of

the ter mi,phel 8 e bRI BNl DraivitonaPl e material s before they are processed
30(sintered); WD 2011/ 037776PCT/ US2010/ 048603

the term “the core is substantially free of openings or cells” refers to less than 5% of
the area of the core having openings or cells;

15 the term “diamond” refers to any type of hard abrasive particle that can have any
shape and form and includes single particles (stone), agglomerates, granules, clusters, and
their pluralities;

the term “disc” refers to a thin, flat, circular object or a shape resembling such an
object;

20 the term “extracted” refers to at least one article that has been removed from a
piece that is larger than the article, for example, a web or plate of multiple articles by any
one of a number of separating processes defined herein;

the term “fin” refers to an outer peripheral annulus of a resilient member that has a
thickness that is smaller than at least one part of the disc to which it is attached;

25 the term “integral member” and “integral resilient member” and “resilient member”
refers to a disc, plate, or foil that is a complete unit wherein the centrally disposed core
section, peripheral annuluses, if more than one, and, optionally fins are all part of the same
structure;

the term “preform” refers to sinterable materials before they are processed

30 (sintered);



the term"resilient” refers to the property of a material that allows it to
be flexible and to resune its original shape quickly after being bent,
tw st ed, wonretialsetys or conpressed; the term ' substanti alPCy/usedtiodisepef ers to

a material that does not flow or change 5shape at |east over a useful life
of the abrasive tool, for exanple, blade, except of being abraded away
during a process of utilization of the abrasive tool; and the term

"support fl andhe toraf sesslioqng’ rgfegs focthe aropewy phi mateaial thet dlpavsiigto ke faxitde ar bor
and support,s_an intear.al silien nber.. Th rovided articles and

Tt hods. el e B8 B Rinel e nRk TR Blipg PRI 4 SB4eBit Sfea” Sypi cal 1y
on the or@afpr&ked250 mcroneters or Iess, 100 mcroneters or |less, or even
50 microneters or less in thickness that are resilient, can be reinforced,

and can be usébc fom “welstangalesglidsrelersde a matpmal dhat docy npt floywageri cheygcof

material s, includjng sili 1. a si.l i co i oxi de i i um. al upj nat es,
o1 acbes, bapbice! sty SErGE T e EBoRh RS Eapta bRl (Ehah HEbORE
appl i cat ihsled A8y ailinEd fRocoRWf alifLatiA SRS dbrastRItodObhGhi Ng areas on
el ectroni ¢ 15conponents such as silicon wafers, titanium alum nates,

conposi tes, glthe ey, “seppoainilange” wiférs soncirghirgellacthatos ceaxid avithsan drberegdat ed
circuits, or rzcjsan be ga?ed'lf or cg}ﬁ?ti ng and polishing operations in the
nanof abr i BRI G RS FSU ISP BFREFsi on stone industry (for exanpl e,

machi ni ng r ubiggR)prdi8cPRAYRs SHIRRINGAS SanQtisflytBNLEIhO folagsy thRfaagie
di scl osed enbodi nent of 20every inpknentati on of the present invention. The

bri & deddadepttypinaltyf ort the oddeanf A magrdmetess @desai | Womibesroeterstor dassvviegén
(ol v w8 @SELLCU Ay SIS L LuBtE st enbodlonts, Brich o
which a phavhdedypRcRQ! @in £8SIiA b 9RGctIBMRRlerBANNRRIIBH SiRDneHd silicon
dioxide, titanium aluminates, glasses, ceramics and may be used in semiconductor wafer
dicing applications. The articles may also be useful for polishing areas on electronic
15 components such as silicon wafers, titanium aluminates, composites, glasses, ceramics,
silicon, chips, circuit boards, integrated circuits, or can be used for cutting and polishing
operations in the nanofabrication industry or precision stone industry (for example,
machining rubies).
The above summary is not intended to describe each disclosed embodiment of
20 every implementation of the present invention. The brief description of the drawings and
the detailed description which follows more particularly exemplify illustrative

embodiments.

Brief Description of the Drawings
25 Fig. 1 is a top-down view of a plate from which a provided integral resilient
member can be extracted.
Figs. 1A-1C are edge-on views of various embodiments of plates of Fig. 1.
Fig. 2 is a top-down view of a provided integral resilient disc.
Figs. 2A and 2B are edge-on views of embodiments of the member of Fig. 2.

30 Fig. 2C is an exploded view of a portion of Fig. 2A.



Figs. 1A-1C are edge-on views of various enbodinents of plates of Fig. 1.
Fig. 2 is a top-down view of a provided integral resilient disc.

Fi gs. 2AwocdopB3ar7e edge-on vi ews of enbodi ments of thePogrdser10oisehs g. 2.
30Fig. 2Cis an exploded view of a portion of Fig. 2A. WO

2011/ 037776PCT/ US2010/ 048603 Fig. 3is a top-dowmn viewand Fig. 3Ais
an edge-on view of a provided integral resilient disc. ~ Figs. 3B and
3C are edge- orfigi ki top-devh aéivnantt KigodA pr svedgedni vigwe §f apravided|integtel menber s.
5Fi gs. 4@egﬂqnﬁ§care edge-on views of enbodi nents of provided integral
resilient di'¥ts Yhat include a retention material that includes abrasive

particles. Figs. BBOSd 39 rabfedh dic®s ©€ 8bodinéh BT pedvi@iiodb ik RdsHicaf
provided integral resilient menbers that include fins Fig. 6A

i s an edgecmberyi ew of an enbodi ment of a provided integral resilient
10nmegber . . Fi,gs. 6B, and 6C are edge-on views .of epbod] nents. of

provi ded i nt edi T el LT HERBE S E RaETPRUISAE of Pind R BlseR K Sk
support fdi@Re st include a fetcdtion materidl thaPmeRWBs WraNOfar@clb@sk that can be used
to make an enbodi nent of the provided integral resilient nenber. 15Fig. 7A

i s an edge- on RigewAoindtIearggdge-pmvicivg of gmbpdimeniseif poeddednntegrad sésiens heet .
Fig. 7B is expl od i ew of the indicated portion of Fig. 7A
oA bR MaGee

Fi gs. & two steps in a process for naking provided

integral resi |Fi%.rHA EeRRES-on view of an embodifib@tof aPRoded intddd] r@fignan
enbodi nent of the provided article that includes a 20support fl ange.

Det &0 | ed reslari pti on In the follow ng description, reference is nade
Lo the accomhanyl g et Ofdigungs Lhal [Orm 2 ATt difieFRgilaRt o
members that include a shaft opening and a support flange.
Fig. 7 is a top-down view of a mask that can be used to make an embodiment of the
provided integral resilient member.
15 Fig. 7A is an edge-on view of the mask in Fig. 7 that includes an adhesive sheet.
Fig. 7B is an exploded view of the indicated portion of Fig. 7A.
Figs. 8A and 8B illustrate two steps in a process for making provided integral
resilient members.

Figs. 9A-9C illustrate an embodiment of the provided article that includes a

20 support flange.

Detailed Description
In the following description, reference is made to the accompanying set of
drawings that form a part of the description hereof and in which are shown by way of
25 illustration several specific embodiments. It is to be understood that other embodiments
are contemplated and may be made without departing from the scope or spirit of the
present invention. The following detailed description, therefore, is not to be taken in a
limiting sense.
Unless otherwise indicated, all numbers expressing feature sizes, amounts, and
30 physical properties used in the specification and claims are to be understood as being

modified in all instances by the term “about.” Accordingly, unless indicated to the



25i I lustration several specific enbodinents. It is to be understood that
ot her enbodi nents are contenpl ated and may be nade w t hout departing from
t he scopeworospi3ri7?s of the present invention. The fol | oRCmgsdeivaidces
description, therefore, is not to be taken in a limting sense.

Unl ess otherw se indicated, all nunbers expressing feature sizes, anounts,
and 30physical properties used in the specification and clains are to be
under st oc@nEaYbdic AYMeHed] iaenaters agtiforth iy the darsgdiys spesification andytsehed

Accor di n%ll%{ %pel a?S%ogind.igI?ttﬁag[ ct gvghedevp iI?lllo%:)ﬂZ7 GGSE;‘ / %829[%60/501?%(?93
contrary, & AR RRrRe pa§rarretaersrysep TR I "t he't lped)& n& SHeciti cation
and att aghesbtfhe BiBthasSskaRArif M@t ht@dNsnd MatcacRingy aisyloStRINRAch NTheipGbft he
desired properties sought to be obtained by those skilled in the art

uti | i zi ngumssicelaangnsbysndpaints decderch el aumberphyeithin ghapfanga feg.i IcialS inalvdess by

endppints i LI, nunber kthin that. r e (e.g. 1 to 5 includes 51,
TS 398t 2575 B s G e iakg MhagERit 0 ¢ et range.

Abrasive at-tiA§asid¢ ertieledicdReviibdthatiir® us&af 1k nfaRing Rk fheh MefarroWikdisOr
narrow kerfs, cuts, or grooves in very hard materials such as those useful,

f or exanpiugs, of gropyes ielverthaohimgtsrialyduelt asthosEheseinl.dor ereende. tin Hleededngoicade

integral .resilient nenbers.that have first .and second, oppos maj, or

U § aces MG AP PRERG FEee BeRe g saes R RO b T S0shape of
di scs. Thec&RMoRIdahger dirfess. argiaapei@ihtegra kdsithmeberstafbk &f theO saw

bl ades. However, they may have ot her shapes dependi ng upon their use. Wen

usetl t o chepeofghwey dhorokemplatadiveycs areeganypily alrtwlacindcuhdar, toBew biddey can

al so be ot her, shape for exanpl.e | ongat ed .r eci pr.ocat i bl ades, which
can be uddPUBaReY ey Rbsithorghdin dpisriuiings B S uethAovi ded
articl es A& IRTRMNALY ¢l @hibMyWirduBdi Bl thes ¥IRLS bCoBdthQWhAltsI fagm to be
used by mbunting themon a spi'ndle (one or’ multiple blades on the spindle,
a gang sawpmaledcloogatd regiprémtispbladés whidh dag baluscfutlorib éorplugtingchndhat  t he

di scs can be .corrugated or-folded with corrugations, for exanple, pleated
with the ROGPYY8f the pleats in a radial direction. The abrasive articles

arejgesilient idangtint ?ﬁ%i&%’lr@ﬁés‘ér@ sSREBAARLBNY of eIy &Y FithetENt |

tw sted, expanded, Stretched, or conpressed, but”then can quickly regain

t hei r pr edlopuss thhage be used by monstmeeaherh loey spardla @ae st mubgilablagesemabe

chi ppi ng, breaking, or cracking when util|jzed. The resjlient property also
2l ows ¢ HBMSIGAGETS 5068 Teiiine @a&aw@t}gét léfa%ﬂ?@mﬁrrw&é? thacths dhenEanb o

T e R (g D T
cent r al | yadink¢iozadn.cbhealirhate arsicles betrasitierlih thaf theg caf bako asme extzotres. The
20 flexed, bent, twisted, expanded, stretched, or compressed, but then can quickly regain their
previous shape. In this manner they can resist losing pieces, chipping, breaking, or
cracking when utilized. The resilient property also allows the blades to take full advantage
of the properties of the hard abrasive materials included therein.
The provided integral resilient members, for example, discs, can be substantially
25 solid and include a centrally disposed core that is substantially free of abrasive zones. The
members have a first and a second opposed major surface. Typically, there are no abrasive
zones in the centrally disposed core but this centrally disposed core can comprise an
opening for a shaft of a rotating tool. Extending radially outward from and in contact with
the centrally disposed core can be one or more abrasive zones and/or pluralities of cells

30 that form at least one peripheral annulus. Each peripheral annulus can have at least one

plurality of abrasive zones or cells arranged randomly or in one or more patterns or arrays.



menbers have a first and a second opposed major surface. Typically, there
are no abrasive zones in the centrally disposed core but this centrally

di sposed wonetligan776onpri se an opening for a shaft of a POTAIS2MY/ 088503 .
Extending radially outward fromand in contact with the centrally di sposed
core can be one or nore abrasive zones and/or pluralities of cells 30that
format | east one peripheral annulus. Each peripheral annulus can have at
| east onellisiabragivictapnes orgsHaginisceivhesinglude dlamongdy thahepacxfad dRTIUde i n one
or more Ratler A5, Of. AF [ aYSy0 VO A0LLLGRTATSRCTI LR20407 048603, The abrasi ve
zones or cel s gan f8cervalar it dde di"a (Rt CRN" extend Q)rgpr ot rude
fromat |RastteOeimhivilig diddids Sa basRal @ shhigeritRdng F Rkgdk @inlthedistaigyrer .
The size (largest dianeter) of individual dianonds can %)e‘equal to, smaller
t han, or Uchweparthe emmejes seifapcantibic etegrekigsilipet memberajSomegligmendesanf t he

integral resilient er. So di anonds can . bprot.rude through at | east one
of the may g FruelE B pre S s P e e L bRy e RPSYER” bot n
maj or surth@mes beh hd)6r dutta8ey ¢tthd BSddrdl @8 lidR KR@Iber. IR s&RBBmBoathERt S, at
| east some, typically the majority of the openings or cells of the integral
resi | i entlesspdyee, tarieallyithe wajonity bf Gk @anomags erredllzipibte trdegret resitiprmerabasr i al .

The retenti terial provides integrity not o by .hol di ng .t he .di anonds
ol ace. v ledRuf enodts 2GR il o R0 df e PoP e
way of atin{cgastnd®8hlyitd! HoVdihd! BlciGarAdtls 9K pRLE, buBhI8@ toMht thtddral B@KEntSOME

el ements of the matérial of the i ntegra}3 resilient menber, and/or filling
t hel®penimegsbay for ekdrsple) by swapokstiadi parhtlyy, fusmgadives dvkisog widckyeastt eri al |

for exanpl e, ressure sensjitiyve.adhesi ve, can bl ock at.].east sone
opent ngs Bt SHhS shETal ot HE letar ey Buruas R Pl ih R gpefihes
resilientydigec. This adhesive or tacky material can tenporarily retain
di anonds in the openings or cells of the integral resilient nenber,

typically in tlheomarombodimdnéest an edlesich ot Gaclp matdrial; foretxempi®a pofssurhe di anonds
retention, for e wi.th a pernmanent

i s replaced . by apot.her type. of anpl e,

ot ent 1 o BT HBNIAFEARS Y o KelSPAESPEHneyOrds o P ARl B PET |1 some
embodi ment, s cdsRE tdthRGFRkesiIfSt HisE€NthiRIFRE e 6RACBEMYcHhI Z8dedSorddR Mask for
orderly distributing or patterning of the dianonds. Exenplary masks for

di st ri butrctag dibmasdsvie timorcnalgs f délrodnldsintogehl résdiant oteibier, aypicablyiim thehe

provi ded abr asi

i 525, a5 AMMgInds g GicIEC DRy HBE AN %Fg‘ﬁéﬂ%@% 3 Tl Qﬁéy%ﬂ}séfﬂz’g‘g can’ be
o R SRS TR o RS P Kl SRR
25cor e ordepbstegandteradl. ttheome pimdodiments, thisiictegtahesdientuhemberscan ibe mahita@icds or to
whi 5(;] ! hea rzrilarl]srllqufloirJ grderly distributing or patterning of the diamonds. Exemplary masks for

distributing abrasive particles/diamonds and their utilization in the provided abrasive

articles are disclosed, for example, in U. S. Pat. Nos. 4,925,457; 5,092,910; 5,049,165; and

5,620,498 (all Tselesin). There can be one or more than one diamond in an opening or

cell. The outermost peripheral annulus can be a fin if it has a smaller thickness than the

25 core or the part of the member with which the annulus is in contact or to which the annulus

is attached. The diameter of the outermost point of the centrally disposed core can be from

about 50.0% to about 99.5% of the diameter of the outermost point of the most distal

peripheral annulus.

The provided resilient member can be very thin and can have a thickness of about

30 250 micrometers or less, about 100 micrometers or less, or even about 50 micrometers or

less at its thickest point. The resilient member can have the same thickness over its



is attached. The dianeter of the outernost point of the centrally disposed
core can be from about 50.0%to about 99.5% of the dianeter of the

out er nostwpanmnto3ofiét he nost distal peripheral annul us. PCT/US2010/048603 The
provi ded resilient nenber can be very thin and can have a thickness of
about 30250 microneters or |ess, about 100 m croneters or |ess, or even
about 50 mcroneters or less at its thickest point. The resilient nenber

can have SHEts g cathhareiderephizoncy that hape yaymarbrknersT/ s 2o nsmeos
entirety or it can.have different.zaones,..that have. varving thicknesses. The
G o om%h skien® iR Forf id GHREbF GRS RlonllR ot Blatinld il G \GR5

menber, figslu@xapRb@ralld ddpos@ébre amd ddychcki@BerhnehnGRREY @b Mcldis&pased core and
any peripheral annul uses that includes an outernost annul us which can be

known as atdringst gnnpkus médchacanicdinpws @s hdiwgf ithana thhekncss lessibasthabefethef t he

resiJient ne r _or.the ri ral .annul us .t o i.ch..i.t d.s affiliated,
Conribet e Bgravish meogs S8 Beri M Bl RS it Bl osp S ¢ nan
about 10Qn#¥bREQITBE AfaShed. EShs dhathva ROMEKRYs HT I6SARBL St 100 mEMEMcletS st han
about 30 m croneters; or a thickness that is about the sane or |ess than

t he aver ghan dicaned evicrometchs odtwndasshamiboupsbiidenetgrs, pti duclagss thet i ur t her
under st ood by.exam nin he .draw ngs. Fig. 10i s t op-down view of plate
or sheet % Pu%BF pargy ?%gﬁghirb%lefaygﬁg%ﬁ]iagﬁ{egPgé’ledgﬁn%}adtsi cles can be extracted
by suitabl e exticafbiinsd feRRS catbudthel @RREstddAlYy RdmidRg B dtSwviags.t Figgr edge

tool cutting, water jet cutting, electroerosion cuffing, and nechani cal
di st@ act iioa tghdenk aigw, ofgiatepi stgpt ordoilanyasloh@i frami winclo pravived artndesmads .

Pl ate 10Q h tr. i d 102 d | i.ph | 04.
ot b conthedrTytal hou e REs S it fifhed S BEAPHE S B hdrod’t | o
Tej Of SUIdAGR. (8RO chifing! ARGty RinieERNS . ARRRIRsRIGH (Ruiliace (el ow

t he pl ane of the paper). 2 and annulus 1 are in contact with each
ot her. Petdnghegabr anymeimbsnatod of tekethethods.flate 409 bys ofenalpdispescdones t hat

i ncl ude cel.ls 106 where abrasjv arti es can, be ced. Peri pheral
Lnole 08 ST eEn Rt TR BeR kel ety oty PE alperiphel At Nor g,

for 1 exanlog:haGeh i #ajH suRREQUBoWE H B8R indhs@a KOS oﬁ?os@@ hﬁ?&r\éﬁrfg&z ones,
that can extend fromone side of the articCle through the article to the

ot her si declofv thtiplaac bf bk @apAs Cam 102 agéemulis Fidgee irlPdenCt withlchsh athett he
L ) 9B A R 300 G s DB ent < o
e e bbb g Rk RO a8 ALl SHRSRTCRL i o
i | I ust r atgedoven, driogher ¥8ids} foe ctdmdé el slandr dreuscregiend, dXodmdwhhae abnsivk us 104
ke o ot St o e ph D R Rl B ISOE.  he

co e e, S sges e bl g oA 100 1
enbodi mendbrasherzehes daneoaaimreonk(z n@e tibidasike particles.
Figs. 1A-1C are edge-on views of various embodiments of plate or foil 100. Each
embodiment has a centrally disposed core 102 and a peripheral annulus 104 or a fin
25 portion 105. In the embodiment illustrated in Fig. 1A, the thickness of the core 102 and
the annulus 104 are the same and are the same thickness as the plate 110. In the
embodiment illustrated in Fig. 1B, the core 102 is thicker than the annulus 105, the core
having the same thickness as the plate 120. When the annulus 105 is thinner than the core,
it is referred to as a fin. Fig. 1C shows an embodiment wherein the core 102 is thicker

30 than the fin 105 but where the core and the plate periphery 130 are of the same thickness.

Other embodiments such as those that include a centrally disposed core and more than one



30than the fin 105 but where the core and the plate periphery 130 are of
the sane thickness. O her enbodi nents such as those that include a

central | ywoizepaseré6core and nore than one WO 2011/ 03777@PUNSUS201£60948603
portion that include a plurality of abrasive zones are al so contenpl at ed.
Provi ded abrasive articles (integral resilient discs) can be extracted from
a plate using techni gues described herein. In sone enbodi nents, plates can
cont ai n rﬁﬂrtwrpﬂhét lpﬁlelﬁw ity 2bplaasivaregs aralyey wre@adataqi sB@VldPH@B@smal tiple
pr ef or s gPérjr% ntegra{retsﬁ}l tdlscsgcanetiebextragtgcllf ey arr rre[ hn?orés h%sr%‘ da tes. In

sone enbo can engt hs
from whi alerdh. omsaﬁcé@m(ﬂath ?'Iatwéa@&oﬁﬁ[h ﬂﬁlt@l‘é r@ﬁﬁ»ﬁa%r zones, aréra{sebfpl ate and
the centrally di sposed core of the abrasive arti cI e and the peripheral

annul us droyided disers These multwlaprefonms maylbe didgons sk, ﬁl@pgsxr@@armmt can be
made of the,sa terials di fferent ter erally made
o 2 v 1 7 PPy TS Ep i S SET b B P o g B BBk

subst ancgendks SbitveHifpdKidet AbRERE kR Aeh bakstridked he form of powders or
pr ef or ns. ese materials can conprise at |east one el ement from G oups

3-15 of the Perlieqdite amdiiceentTally dispdsyd cdrepf thefabesiatartaghphndthe iponphestl t he

b t | f bl ad h t
Cont 1oy ate Phig GRS ol s R PE CabBSr Eadmron b ek ST ckEr,
iron, moliheenysr digRRAt hmatcdaliNTHg reag@qelﬁuy ﬁfaﬁb ufm miat@Rl thall&stintinless

steel bronze, and conbi nations thereof Fig. 2 is a top-down view of
an 130<errplra¢tyl pmedv ildreyd depuségt sibstaped, bi interadi @csmﬂabrlasﬂxat@ms tnrthc fdrasofbeen
extracted or, cut fr | at e such as that |IL?strat g% gsc 200
has cent N4 SFIORE- JBFS BYATalS &7 (L a4 FAT oS © “\RFPW TEP§ &di

that i ncldmépéhdah&r@fhé tTy}ﬁéalg/efdr%llf?&@nttaﬂﬁltlca@lgﬂsf & e @Waﬁ%b YR, F}@ft icles 208.
Figs. 2A and 2B are edge-on views of two enbodiments 210 and 220.

Enbodi nersxap, htthe bbades, dhd eylemﬁmﬁmzr@dnmtnt@(ezﬁzb) arwerm@rcvfﬁh@plate HOnaeus 202.
Fig. 2Cis, an oded v of perj pheral s .202 of, enbodi nent. 210 and
el udes Hiarro S Eorer. ik Gon o bR L B A Bt 19 BOR TR E har d

abr gsi ve Ppanitich&s tréikeCXiEthtin it berddrr st maj or surface 207a to the

second maj or surface 207b through the Integral resilient disc. Embodiment
220 has fin 205g(butdgopadstvn 2veof phercalplapn prdvude) ibtegtal rasdicntdisc abmaski ve

bt SRR SRR Tl SR AT
oL O RSO ITILE  Ay  r 2
mat er i al pheettytad cblds 20 thet quataiphienalc phtielss 2@8. anigs [2UsarROXB atcledge-ph egr al
: ﬁzlﬂl) ! entwg]vlvsS (():f tgv%nenfb%%lsr;[lgnqg I2186 alu%/d 2f2|0I lEr;[ftt]oedlr(I:lgllltl2SIO%lajl£ ];eln%a 19 td%s%oée?i C%Pecf' 4S ulate
and peripheral annulus 202. Fig. 2C is an exploded view of peripheral annulus 202 of
embodiment 210 and includes hard abrasive particles 208 located within cells 206. The
hard abrasive particles can extend from the first major surface 207a to the second major
surface 207b through the integral resilient disc. Embodiment 220 has fin 205 (outermost
25 peripheral annulus) that includes abrasive particles in a manner analogous to embodiment
210. Temporary or permanent retention material of diamonds is not shown within cells
208 for clarity of illustration. Optional presence of retention material onto major surfaces
207a and 207D is also not shown.
At least part of the sinterable material used to form the peripheral abrasive annulus

30 of the integral resilient disc can substantially fill the cells sufficiently to encapsulate the

hard abrasive particles and act as retention material. The entire plate or disc can be heated,
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hard abrasive particles and act as retention material. The entire plate or
di sc can be heated, WO 2011/037776PCT/ US2010/ 048603 for exanple, sintered,
wi th or wohouto3thapr essi on, or brazed or plasna spraye@CTiUS2@i00d860he
abrasive particles or fibers with retention material derived from powder
particles, if present, of the retention material together and hold the

abr asi ve fparti cles in place. Alternatively, depending upon the final

char act erfPsgiaglepintered.apttael wisheut compressenior bepzed peplssag eneydntonkinér i al
can inclyde_a r.esin.. rubbers, o si. mlar .polvoerkc material .. .

Cher nopl 0% pi 6 bR Bub, o e Rl 8 BUHTRE bRt Biiehdb ut ac o
the partigtRss, ofhd rstehsaomentihtosantredd holdwab doiakiec paticics ieglatd) pl ace. A

t hernosetting resin can be used, the cells being filled with the resin, and

t hen t he Alégshativelys debdvglingamen theolinad ghasactentsties etthe chiagiveritsledrsirgy tho hol d

the abrasjyve.partjcles i.n ace.. 10Retention material .for holding the

by o ve BPiOEPalsERmd I E G ATBRST Olgh DR ALK Rod Pt Bl A om & oups
3-15 of tthenfRldsadtsmn Takg, thd wRkEaplbstic Fetlp itafcli@s eMdapRRRL k€A 4rQASs, ahdre
abrasive articles (blades) and different agbr asive particles, can include at

| east oneubsegrenily weledde dldithenartiolsp &r plags. ok dicrmessittaia resincam be pasidy thdenum
al um num_zirconi chrom um t st.en, .titanium phosphorous, silicon,
i bi sifshbasE S i RS RmdBEHE ek gl bV BHE SR Rele rmt er | al o,
for exanli@irohidBaScRMergsNb AFIURR alrbdiddpatitlcs AplAQ M carbi des with the

carbon of dianonds that results in enhancing retention of dianmond in the

si nt@red ret eRéteriomanaeria |for ISilding thabeasnet rantidlescanmpmpiisd & 1¢asboral | ed

"matrix terials" re | | t o, thgse_havi .ordi pary..skill in the
art of by gy BPBCEEs SIS b e P, & i

conposi t 'a%B_ﬁ@atiBﬁy‘,q}?é abrivd AB8lkes aﬁadEsj(éd&r(ﬁﬁ?ereﬁ! Abr@éi&é%iélés‘? BaPincRidehpr med.
Exenplary sinterable sintered naterials and their utilization in the

provi ded ledst esd elemanttselekied fimmecatipst noskeld colfadt; irexampliyedenum, blungnuPat . Nos.
4,925, 457;. 5,092,910, 5,049,165, and 5, 620,498 (all Tsel esi n%.

Al t er nat iAVEPYMHE QHHWHgtuB%?P’t“FFéWm OSEHAP e B! P‘?Iét“inc_ isgpth, RioCaHidasi ve _
artigl e dea{vifiond HerddR! Shie BPIREd AhtcAAR, foP Sl Auf@RInNchbHRRRT S, ceram ¢

conposites, or other 25polymeric materials. A thernoplastic can be used,
t he t her nopliast can foen mgrbideatwath the cahompsdihmbadd thet paritsiic basancagd
subsequentlx.co&l(ﬁd to g&d t he qoarti.cl es in place. A thernosetti ng resin
can be udeyntiohet amprd Pdhhginigred ketpntiph mafgiel r dnferablarrienting matealy @i n
cured, fQlexX3ARkR mA%if198bre HOI RAHFro REscHaS il RURENRKICingRELQY%s O hol d

t he partioC%} gd; In plnglcée(r.1 g?t 1éervggtlﬁve y,0 r{ésteer??ﬁ%n&%?%r as]invegpa¥ti cles can
be provi dédisby aetidet andde@odd ctahp30des, mods! f{feo corapesidm, p@ldeciordibeoat i ng or
el ectro-formng t hods) or chem cal or physical vapor,K depasiti met hods
and?¢an &w&rn‘:%éﬂ?g oitee o drstPimesde Fevsamwlay s feéﬁ?bl%%a dgmaterials an their

utilization in the provided abrasive articles are disclosed, for example, in U. S. Pat. Nos.
4,925,457, 5,092,910, 5,049,165; and 5,620,498 (all Tselesin).
Alternatively, depending upon the final characteristics of the abrasive article
desired, the matrix material can include a resin, rubbers, ceramic composites, or other
25 polymeric materials. A thermoplastic can be used, the thermoplastic being heated to
encapsulate the particles, and subsequently cooled to hold the particles in place. A
thermosetting resin can be used, the cells being filled with the resin, and then the resin
cured, for example, by heat, moisture, or electromagnetic energy, to hold the particles in
place. Alternatively, retention of abrasive particles can be provided by electrodeposition
30 methods (for example, electro-coating or electro-forming methods) or chemical or physical

vapor deposition methods and can comprise carbide forming elements, (for example,
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WO 2011/ 037776PCT/ US2010/ 048603 boron, silicon, chrom um titanium or
tungsten) and/or an(other) elenent listed in Goups 3-15 of the Periodic
Tabl e (f owoesanpli®s ni ckel, nol ybdenum copper, or al unPoungs2010/048603 As
menti oned above, the abrasive particles can include a great variety of
material s. Di anonds, synthetic or natural, are well known and frequently

used as cuttin grindi ng, or 5polishing abrasive materials, but nunerous

ot her harbgreny l@gi’tcamélsorawgl, sitaggnm oe funestepondx angsither) demeet listaddn Gipensi de,
boron carpide, ..t ungst.e rhide, sili.c car bi,de or ot her carbides, or
o o hed Rk a8 b PAASEET BRI R (Sam e MERT, BNRAIR D LoRl Sl RRRRLRT>: O

be used. Typi c&d mafitordBhBSVeY theRBEdsive! Rfidiad\an andvles: aitdRaSsS oFinaSerlils.
greater. Also mixtures of these nmaterials can be used as abrasive

mat er i al Piamohdy, sERbetisl aimptiadly arsiwedl knoparand dreguenilyeised srousdeal grifdingedtanpl e,

in S. Pat.. No. 5 791, 33 Tsel esin) . n_some applications, it may
e dbsi r 4 PN RAVETS LTI BATEIERRE dherdiom 1S e PR R PE, ¢ he
abr asi ve RambicCb@sic H@ﬂbn_fih@tlfl@e,%o@ﬂc@ﬁd@,&ﬁﬁ%s@én@:aﬁdié@, sHicsh ChliHci RBthefNi s can
al low the abrasive particles to protrude Tromthe peripheral annulus at a

nmor e uni feertiddsegredrushed geinprfed carbrdes anwvelb psalamizum ayidaedotior edderdics guf ace  of
t he machi.ned k-.pi,ece.. 15Si ze.yniform f abrasiye particles can result
N a sralTaredn b TEer DRBS ety e Rt s SRena 88 aded (for
exanmpl e, fikkurey ofth@dnfterdds EACK uskd a0hNI8ivd AStcABRE DthdrlexBRYlaBLa#SId €d to

have a broader particle size distribution, creating a nore uneven

di st@ i butpagrclefarpdistiosdde fdrekghpls, prot . Jdt. idp. Br70M3BAETpdesirpher al  annul us.
This can allow the | arger. particles,tha re otrudi ng, furt.her fromthe
per i pheral aniFUEe AP BRHPBY £ isghutcag] e B asttputls Phy aec e ng
appl i cat 'f@f‘eia%?ﬁé,tthé‘&?rhﬁv@pa{cm&@s AYPh&RS YBrowf ?thi@lé@ﬁi@'d‘?s;triﬁlﬁ%hefr)hisr@ﬁh' ning

but a rougher (‘norphol ogy of) the abraded surface. M xtures of abrasive
parti cl e dlopethe abrdsive paticks tovgropradd froinghs parephdiad anidurt dt@msonamifben used
either with the . sane type_.of abrasive parti.cl or. Wwth mxtures .of two or
or 6 di 1BV AEotHE S5 ULt Bt B ied g oot b BErURSHAPERFSs 1 tuo
differe ntSiE@ﬁﬂif&Hﬁg% aBRgigs b¥iFicle§ FhPR3ult Y a1t b e rent: chifs KAMRPGLL 1 on,

si ze, shape, and physical/nmechanical properties. Typically, the centrally
di sposed abasevcitsolsmizbt amhdal (fyr dxeplotutairgasindgsypéacti & ether ihftamcepl iat e
conpri si one abrasive zone. is.used to extract the provided

abr asi venTg?Xalgec‘IEegg,g fhaveadroadsneartrle ae G1S EIOB) GER Sl DA 15Ebut nost
P P 6 I T S S, Y Pl
used to larger particles that are protruding further from the peripheral annulus to exhibit higher

20 local pressure during a cutting application resulting in a more aggressive (for example,
faster) machining but a rougher (morphology of) the abraded surface. Mixtures of abrasive
particle sizes and/or abrasive particle size distributions may be used either with the same
type of abrasive particles or with mixtures of two or more different types of abrasive
particles.

25 The abrasive particles in two different cell and/or abrasive regions can be different
in composition, size, shape, and physical/mechanical properties. Typically, the centrally
disposed core is substantially free of abrasive particles. If a plate comprising at least one
abrasive zone is used to extract the provided abrasive articles, at least some areas of the
plate beyond the outmost peripheral annulus can also be substantially free of abrasive

30 particles. This can aid in the extraction of the products from the plate or structure used to

form them-- especially when the abrasive particles are diamonds, for example, in U. S. Pat.
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formthem- especially when the abrasive particles are di anonds, for
exanple, in U S. Pat. WO 2011/037776PCT/ US2010/ 048603 No. 6, 482, 244
(Tsel esi wo 20h3atyeasi ve particles can be randomy or neaTrsadontssos
distributed in one or nore regions or in selected areas of the disc.
Typically the abrasive particles are distributed non-randomy in at |east
one of the peripheral annuluses of the disc. The hard abrasive particles

can be siNQI6et8gaiitti(@bdlesing Thambieivemattiskesican ke smdsaboeornarandamlar gr anul es
that inclyde ﬁtgg@V%I?euc%lm&g?gﬁigr%r&'iﬁ | Ef?cg%c{: érg%s Fhé %@ t?ﬁa’i?ﬁfgﬂhé lalil)l‘ll?'ljsﬁlt&ée gt hon

C,-
of enbodi n acirc I" T Esi rasive dis t T nc

centrall a&ﬁcﬁé&%@disﬁﬁfu%d&%-r@ﬁ&brﬂ?ﬁﬁ phiRA bn@ BNtk Perigddal MAEI0ER ofetd pher al
annulus 302 are a plurality of cells defining a plurality of abrasive

zones. Wdisyi fThedlarsalgasvapastiepseppodiedingle pastisles eneanerig thebfossiofe particl e
308 that is, held in place 1Q retenti o terial 307 within the cells. An
extetnal EapIE e B FYAdaCh BB T H'gs. 5. 34 and 38.)
for exanpl e, r@Eentsiaabp-aBHA:IdkaBO of GAFLIHAYRI00lof @AShIaRrcBPchl Hiaspfe t he
surface of at |east one facet (side) of the disc, such surface may include

a sur f acdlifsethoigpeludéseccoiadllysdigated eord 384 end peripderadpmailud HZerWihip or nay not

i ncl ude hard, abr asi ticles,i tt d
(arr angerirpySrapmpulus 397 are o UL o blERIRIG e BRI ERERHRRG €720 that has
central | ywethfiRRESJ0E HelisPBded ReEAsPOR A AHAULLISarBOR 0B 8 iRNd R by

annul us 302 includes cells 306 each containing a hard abrasive particle
30810 The reehtien waterial Y wiblndhacallet dmtaxemmatdayer (relt si3HFh for a purpos¢ af anot her

nmbodi .. 320,.. in Fj 3B, th br.asi dj ' t
aoi 11 ont TP B0 on ol arEaaT el S B8 BT et Roes
cent 1 al | yoiGiPaS el A0REReai0d: BAIRRE (RBPSAhe ARRLUR S FOR0 lfliRiILaver 309

t
can be an adhesive or dianond retention nmaterial or any othér material that

secur el y sbfadsbdtwecnt the celissi$, srmyeichen externas biyer mapodinaendtantlhde irdcs can be
wel ded, brazed, sol dered, <ﬁ>| ued, or ondegl?é’go et her ]p.y ot her net hod
known t o PFSE TERAIFGN draidvat §F Rattemed @pay [aragBementy  Figy iy 4l cdge-oti nt er i ng,
thugs pr owjidy, BEohNikbddaMent 309nhaut BBl BRHLRR BRL R4 ?ériﬁf%?al afiuflus 32 1S
anot her 25enbodi nent 330 of a provided abrasive article that 1 ncludes three
resil i entwlate psipherall asmgubiiPdedut ogetlh 806 vadhtvontamings adapessePaBiokhi ch may

g:}dnggring%lr)gqhtegmsﬁl Engg% rré?errllttiog?ﬁ?ate'nna%bl’?es centrally disposed core 304

In another embodiment, 320, shown in Fig. 3B, the abrasive disc comprises two
resilient discs bonded using interlayer 309. This embodiment includes centrally disposed
20 core 304 and peripheral annulus 302. Interlayer 309 can be an adhesive or diamond
retention material or any other material that securely bonds the two discs together. In
some embodiments the discs can be welded, brazed, soldered, glued, or bonded together by
any other method known to those having ordinary skill in the art, for example, by sintering,
thus providing interlayer 309 having retention material 307. Fig. 3C is another
25 embodiment 330 of a provided abrasive article that includes three resilient abrasive discs
bonded together with two interlayers 309 which may or may not be the same.
Embodiment 330 includes centrally disposed core 304 and peripheral annulus 302.
Figs. 4A and 4B are edge-on illustrations of two additional embodiments, 410 and
420 of provided abrasive articles. Embodiment 410 includes an integral resilient disc that
30 has centrally disposed portion 404 and peripheral annulus 402 that has cells 406 containing

abrasive particles 408 defining abrasive zones. External retention material 412 that
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Figs. 4A and 4B are edge-on illustrations of two additional enbodiments, 4
I 0 and 420 of provided abrasive articles. Enbodi nent 410 includes an

i nt egral we=nimnt7édi sc that 30has centrally di sposed pecTiusa0140486ahd

peri pheral annulus 402 that has cells 406 containing abrasive particles 408
defining abrasive zones. External retention material 412 that WO

2011/ 037776PCT/ US2010/ 048603 i ncl udes abrasive particles 411 is in contact
with at |iBelydesabpsiveingrichss dil 1s Baepntaghwithft lepg aglogticn ofiay lf@ﬁt Qmwééhq/e zones
defined b 6.t hat | particl.es .408.

retentio %%Fgr".sfaﬁgﬂf 2ngs ¢ %ﬂegﬁﬁﬁ rﬁ‘zdr?ttga U ATV PRY ‘?@1 has

abr asi ve magrhhiceRftion Matdiat Ak, inMht RridedinRMe 11 lstraed il Big. émzha@fabfalgﬁfel nt egral
resilient disc. The external 5 retention nateri al typlcally is made of the
same Si ntliertaﬂ%eur@ma@t w@h preplearilannuised0 af thaentegrsk repificntidise: eldicioxtamal di sc.
it can, haowever t hat . nc ude the .sane copponents
but T’ a RIeT e AR R Rl e o0 B G A MG BT e
to hol d abitasinacfBedtididcedt dait, BRVdver, ¥3GhOthePSSlctihl thik AR GHEAR! tAYsdmd ct i on
bet ween the abrasive di sc and a machi ned work- pi ece. Abrasive particles 411
can or caenponyds put ln@rdﬂﬁ@‘@nt\mtlm C@@@ncq@mb’mﬁ pthan mﬂtet‘lhltSdasg:}Enetdﬁe first

and second osed or.su s of. eri.ph nnu f t he integral
resili en[h &‘? aBYe %%EQS? k}’ecej:l for assis mﬂegm%f@% gfhcg’\??&%éﬂ’bec?a NS0 ¢ hat
has the &ﬁﬁeeanfde%wh%da%rklﬁe&mq%smarﬂldlémtlr@heg carhoFb&in dhtRBvithncl udes
two integral resilient discs having centrally disposed cores 404,

per ipher alr peotndedses ozlthzouglhahe first hnbiecarlnt ergioved pajor swiasss aliBe ooriplaraied

wi thin 15cells ?g@ % % hqﬁe re entlo mat eri al surroundi ng the

per i pher AMAHAAT TS ARCRRAECSLSH! SR TaN ve particles 411. Part of the
matri x materi gljg CANHIWR e?;%o‘&ﬁﬁéhthb@tﬁawﬁaé AL Sgh@kealiBSd a{s'tﬁ@&m%cﬁﬁéma”d acts

as an |nterlayer 409. Bl ades that include several (multi-Ilayered) integral
resili entillitsitsl iafeg. ddulaltliyclgdds frive nntagrd] reeitibatrdisca hhyingoergrallyligposadnan

bl ades that i | ude, a i ral silient di.sc. Fi nd 5B
t oget her GOf¢s 4@%%@5&%@%@%8&%@%@ ?a‘araﬁ%wr&elas é@? %}eeﬂfw ®e. Fig.
S5A 15 an Qnbagh Maﬁﬂa% k&@Endd thitdtialsbirdgtdifd &€ peApidrdl-andBuQs thAtlgor al

resilient disc 510 that has centrally di sposed portlon 504 and peri pheral
annul us SObBtaimatirkevd articlos 4 Bl . fRant dfhih¢ miatrod metesaladan dsibebvqeanhd wtoeimteg®d. Fi g.

5B is an edge-on illustration of e d'rret520 a |ncIu s. the

enbodi merdESIENtGaes ARG 7 3 @ter@wr\%%?chﬂ#é% thet g ugﬁéwea@ci {tFryeiRg)

250ut war d | ayers
239" oy nntcRP BRI £EGRY SR antibbcBo ) G robih pERBLOKE AL, BV B

har d abraﬁduéa@@nngManlnmﬂwnemdnn1or patterned array. As in previous

enbodi nents, the predom nat olid core of e dis¢ pro es overal
intédrity of tIHE AN, SBﬂogetherslﬁPﬁ%? At fcﬁ ETOVt‘lr?g a@@swm ar

annul us aa'?ﬁiclg 613 g*’égo? 3:11;1 %SB%CPMSHPSﬁM let%rtﬁatqp&tﬂa{ehem I g XBth it ggraﬁ%%hlent

vul nerabl e part e-- the retention material an ard
abr asi ve digr31li0chsthas Bereralle didpessimirtion 504 and peripheral annulus 505 in the form of

a fin that includes abrasive particles 508. Fig. 5B is an edge-on illustration of embodiment

520 that includes the embodiment illustrated in Fig. SA which has been provided with two
25 outward layers 512 on each side of fin 505 in Fig. SA. The outward layers 512 reinforce

the abrasive periphery of article (blade) 520 and can include hard abrasive particles in a

random or patterned array. As in previous embodiments, the predominately solid core of

the disc provides overall integrity of the blade. Also as in previous embodiments, the

cellular annulus and cellular fin provide support and integrity to the most vulnerable parts
30 of the blade-- the retention material and the hard abrasive particles. Due to the small

thickness of the integral resilient disc or fin, the material of the disc or fin can wear away
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t hi ckness of the integral resilient disc or fin, the material of the disc
or fin can wear away WO 2011/ 037776PCT/ US2010/ 048603 and break easily in
t he procewe20fr/d3rmde cutting a work piece (wear faster wPharuséie/onssdENLI ON
material) thereby presenting no or mininmal resistance (obstacle) to wear
and performance of the blade. Provided abrasive articles that include an
abrasive annulus can be dressed and 5trinmmed An abrasive fin also can be
f or med byandbeesdioagilyabrtbepripecss ohblade ceing i vairk picad ouear dastar hanhe seteriioncor e.
in this GR& ialﬁ ereiéant? rer%n r e()S(i)lrI rln%'i]r;lalqi sslsctal\ll\c/:iet h%srt]actlegefo gvreglp §it eegfo fgﬂce
exanpl e, "SI ﬁf[e ed aprasTve &di%se supportcan a(P 0 T i A ST cE te Cabi ESi ve

di sc and/gththéblpdd.t, for exanpl e, abrasive annulus, of the abrasive disc.
Fig. 6A illustrates an enbodi nent of provided abrasive article 610 that

i ncl udes an 10iravidet abrasiesitticlenthadinstudenatabraycepmlpstanbegirepedanl core 604

and peri pheral nul us 602.. Peri pher al nnul us 2 .includes cell 06, t hat
o Dae ABALE, T BE asp§ht B filee B SsitBe €5 STl RQPr 1
or matri %s6lidk itk cbRCITHAAS cRLhBE iRbEaSleVificRafidd witlas (R1frocent Fl |y

di sposed core 604 includes shaft opening 613 useful for nounting article

610 on a expinpll sintskedabrasove disy spppe chualsdreainioregibe #uesivandisgaral/oragpsrt, i ent

di sc 610 can cut1 iEt 0. 15su strﬁegﬂ?}l&\pggduci ng kerf 614. Fig. 6B shows an

embodi mert" PHAP T ACTHTES T HE B APEIS Y T%ient disc illustrated in Fig. 6A
that al so inclpygdess aHRRAES arf APEENEAGLI(PreAdid doraed drable® 10 M AR IIARLUSt I'Y)

to maintain the abrasive di sk or blade. Support flange 616 can conprise two

part® 6l GatcgratiraBi®ht dint tatlmyrentraly distdsed arg €64 b pegbhradadredys §03r exanpl e,
via a thread, and can jinclude a sh openi n such det.ai are not shown
g, oy Phesdl ytBe 08 et RrTuRlemAEEH L RN e B B S S1ca
and 616b 19;%@5@19%& rdtdridE S fdiSal gi'r ?ﬁ_tr(p&é%ﬁ'b influles &hfi%@)as%%aﬁf&m die bl ade

bet ween them via conpressive an riction forces at |least in a process of
rot at i ng Gdndby dispoded cemvblandcludistshall oporike ] eefl fort theurdingdeticlA6 Wbok - pi ece

is cut with.( a part. o he bl ade protruding .over,.t very autside edge
of the ho\ WGt SuBpotie b St eiers ay i BugEi g dsslio Cahtyatioaken apar
to ¢l easgpQfatd @f@b&%d@é%%‘ﬁer%ﬁ@@i@ 'EPRB Y s AR BB Rintdh® at includes fHente&l | S a@n

illustration of an enbodi nent of an abrasive article that 1 ncludes a single
i nt egr al reebBeédtidestillaitmeedandialogothatrdscudelsdsugppport flkhgngé (6bdily avhilablt t he

o ades a5, ) LUSLESLed, L0, £ 0 SANLUOUL Shawng [ebentiap mterials.
2, eSO 0 B ARG ST RSB, i, Sl Tor
thread, and can include a shaft opening (such details are not shown in Fig. 6B). Being
20 properly interconnected with each other, parts 616a and 616b of support flange 616 grip
(clench, nip, pinch) and hold the blade between them via compressive and friction forces at
least in a process of rotating blade on the saw and cutting work-piece by the blade. A
work-piece is cut with (by) a part of the blade protruding over the very outside edge of the
holder or support flange 616. Parts 616a and 616b can be taken apart to release or remove
25 the blade gripped between them.

Fig. 6C is an illustration of an embodiment of an abrasive article that includes a
single integral resilient disc and also includes support flange 616 to hold the blades as
illustrated in Fig. 6A without showing retention materials. Support flanges 616 illustrated
in Fig. 6B and 6C can be made from any rigid material and are typically aluminum,

30 zirconium, or an alloy, for example, stainless steel, composite, or polymeric. Support

flanges can include at least two parts and/or be two sided (as conventionally shown as part
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fl anges can include at least two parts and/or be two sided (as
conventionally shown as part WO 2011/ 037776PCT/ US2010/ 048603 616 in Fig, 6B
and 6C) owocanv/idnbude one part and/ or be single sided, pamaSean/olss03
tenporarily or permanently fixed to the abrasive disc or blade. Fig. 6Cis
an illustration of an enbodi nent of an intep-al resilient disc and abrasive
di sk/ blade as illustrated in FiP' 6A wi thout retention material that al so

i ncl udes Gapp&is 6B aad €3 o6 1@ inglude pac parbanst/ erdessingdepiged, ang sampbe op- down vi ew
of mask 700 simlar to plate 1 hown .in .Fig. angd. i .compl enment s .t hat
can be ueeargTeciReRaliaith AT ot BoptediEig 8 ECRAERGc e
Mask 700 dnasniodirfent 30 a€ aiédrall reylielit RRsad abRkiat dke/HllcRe illphefedlin &pnBAUS 740
or relative to both peripheral annulus 740 and edges of nask 700.

Per i pher awithowh tatensionamatenad ithed ekso mesiledss supnoet flanggo6l6 wihgld thabladean edge- on

illustration qgf. mask 701 that is.|lamnated..to 10ad ive sheet .703.. Fig. 7B
s b expl oded 81 0P ROl BRI T g n AL eI 158Gl &
708 that dapterheRNthdi &RAzaded b Bald & fMDIRheitRETY pf@Adddiategtdl Sesattent 836!
partially in contact and tenporarily retained with adhesive or tacky

mat er i al Mask BWpdras 208 RAaentedly dispoasd wwitiers itw peripherah eyl praiddraratlatiye fot sel f
f th h . i ticl 1l f d i
o 2 oo g BT RO b BB B S R e AR 1 11 11

pre- procagidsi cSILER). (R AR aﬁarqu@%ﬁ ethstrhQbn §XAMK B 1Shtiel@dnathd tor ovi ded
S ’

wi th sinterable powdered nateria or deposited with a retention nmateri al
to p? ovi dehemveshootdiOFediig. o8 ia ap coplodetviabrad sipegicarafifeg. /A and showsi gs. 8A and

8B illustrate a proc f . makjn rovi ded ab ive articles. I n epbodi nent
510, abr dbroeuRise 8 Budtis b Birnsebia oo o Bed o s defhack)
for 20 e?iﬁﬁpdl@,in%Hﬁﬂa%ﬁd?&l@pdrﬁﬂ?!r&ain@dw?ﬂha%hwi@é@rt&&&méteﬁal%%w} #3 such as
100 in Fig. Loran integral resilient disc, for exanple, such as 200 in Fig.
2. Si nt erthiglcen bete ndhicsrvematasky alat@QY by ftealf encasykeof the skeef. oFlms efticke (@nef or m
or powder tape, s disposed on at |.east one the. outer side of the plate or
mask or iagnset ah FRERR Cande i Lo aar o PP SHRSE U LEEY U der

el eyat ed PLeSAYA & R RIRE héch efol Sgkrdd if kgection
25(52rpendﬁ§ﬁlar ?gﬂf@gE?ﬁzgﬁsgg?ﬁt%gpgﬁigg?’ghgﬁﬁﬂﬁéktﬁg&gﬁﬂgﬁgg%% fix the
abr asi ve il sintelabde powdeeabatenble, @midpositedwtith 4 teeenpbaneitaradifcoprovidt egr al
resilient vi g.i ntegration of the si.r{tered material with abrasive particles
and the hodimeio Ppﬁﬁ?gﬁV@F“PﬁéVV E&nt disc. The final product is
illustrated inkEi @. i i, m ] i : i Figs. 3,
3, 35, 50, 4k Bl B o AR B e er  ape
or soft amtbodasertyy1GCdedsovermmiodicdesROithes disposdea siccdlBe6iof a ihlatS(ma3kD, .foNo.

5, 620, 498 (TSFI esin).. WD 2011/037776PCT/ US2010/ 048603 . . Yet anot her
enbtli merfemels pycsr /P dubigy Argelatg AVGdor piinme-sueholfOiBAte laot Hyer of

Si nt er ed iHeGKelAARRRYLC, Alkab R, UkES. 3035 FC2PRIHLEb S b RicANAM AN
bet ween two-outer layers of zirconium Layers of support material are
bonded t &07hfor skarhelecid afoak ef A padtadnt of gywader tapeniBkiesposed dnnit égstadredhi ece.

Fig. 9Ais a top-down illustratjon of a sheet that
outer side of the plate or mask or integral resilient disc. The disc can then be processed

under elevated pressure and/or temperature— Pressure is applied in the direction
25 (perpendicular to the facets of the plate) shown by the arrows to fix the abrasive particles
at least into and/or onto the plate and/or integral resilient via integration of the sintered
material with abrasive particles and the plate and/or integral resilient disc. The final
product is illustrated in Fig. 8B and is similar to the embodiment shown in Figs. 3, 3A, 3B,
3C, 4A, 4B, 5A and 5B. For example, powder preform or powder tape or soft and easily
30 deformable powder is described in U. S. Pat. No. 5,620,498 (Tselesin).
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5i ncl udes support |l ayer 904 (bottom |l ayer is below the plane of the paper)
that has been etched away to expose annul us 902 (on both sides) that

i ncl udes Wol2es/r776el | s that include di anonds. Fig. 9B PSTAISSM1dM48608W Of

t he sane enbodi nent and shows | ayer 902 that includes cells that include
di anonds 909 that is sandw ched between two support outer |ayers 904.
Annul us 906 has been etched away though both support |ayers layers to

10expose what Yétlapothergpkodimentieilustieted by HsudddofInghip eabpdisrnhratlpyare.

Fig. 9C s the. article after it has been extracted fromithe sheet. It
nei udes oL poRieREl BB PhLEg s ETe FERGR NS Eh T GER R

annul us 9@rd 8f SrtpRRIAL. ellhylls FURPYH AGrikl #086nRA40 MRAEntRd @icksMadart | ayers
(in one enbodi nent the support layers conprise zirconiun that supports the

i nt egral lagesito meke oult imtcemichpieee. HigeBA isaniepaiopodiniration of yshachthetl i n Fi gs.

159A:- 9C can have a nt rall i sposed.core.that is .substantially free of
Sbr b ve DapPRefaiort Rl botuR DIRER SERF e Bibaich i b7t Pag Yishiny e gs.
9A- 9C cantdray %Wfag@o EOSE akills 902qb 86t safek phbvifclRass Hotdsas Bl GaNitRYeUS

t hroughout the sheet. In this enbodinent there is still a centrally

di sposed danendshaig. ¥8sis beule view af e sanic binboieeat andeshotvs dayer ipihotr t | ange
and a per.i pheral ..apnul u roovi ded t he et ched- area of the 20The

o ovi dba P R ng el ARER oY b Br TR BS Te BLSR o yeEy ey

st ruct ur ggydrda64. NRYRII QR 6Uas TBEFBKRS A ayREbRhitod] Sipdbs PAsRajdelceon. I n one
enbodi nent’, the structure having regionS containing abrasive particles can
be Pt ocessedscavhatvell teundt dapernphailennilos obxpropided agialt. eFigddWGshdwsathe wi t hout
the presence of a Jiquid phase,.typically under, pressur.e [or load= In
i s or  dRyIBENE! BIBET ROTOTGH Tl s TET dhPoRosEe G BUORIRL S0t he

struct ur guRg¥ARiGhaR bASIINEIFL NESipheR! MAURD2RE dfip¥RePBY bifpbRfhgandgcan
include infiltrated material of 'the nolten phase before and/ or during

and/ or af%0g¢mae, upiof sspmet lepdre (inmeaesibodimenhtheabpmmtleyos ceiptigrjirgniukd| t en
mat eri al pr i nfil tbate cgn d@ri ve frgmretentjon teri aI.,1 dis .rrgteri al ,
or can bd"Hel'PRAEERS Y 4R BRY dian BBl e (s g Bridl siratren el v) .
I'n gddi tigNoCtAR heddy é‘én@t%ll?dﬁﬁ&%%@%e th&Ns sisstandgny #ed bt Srand Qi 3Qbr azabl e

materials and/or additives’ that en nolten can penetrate/ infiltrate into
non- nol tAlternetvely, ahotber eadiodomént alddstrated bykegse DA cdrdrave xlanipy e thayf
sinterable material. Thu 2011/ 037776PCT/ US2010/ 048603 "sj.nt er abl e

et ent | orinHHRS AP S A SRR POt BEEhe. Hothiy STHRQHCRINOTE Usi b e

and brazab %t‘ﬁl TRLRF ld?s|p?§eidgd.ot§% 3888 bebiDfei %%Hlbg thd 41 185t She s'ﬁ?%ort Ange

f
5,380, 390 (Tselesiny. e noted that processing at efevate
t enper at wnd,a feaph@xlcamphirs psovideelriynte ctobédiavesy arbaidbf ths not limted to,
processi ng at atnospheric or room pressure, at negative (vacuum pressure
5or2%t positi vﬂ‘e;ﬁr%‘élg?f{ dhragiyptiglicn grraPsEtigrtse ifiog %ﬁ@w@@r ?raﬂtﬁ?fnder

pressure ghdipl thé%%(}ée} E’ﬂeo&qﬁﬁe;bgeﬁﬁ%éﬁ%ﬁ%iré dis o§eﬁ%&5&§. el'ﬁ‘iﬁe AnbBdiat ective

and/ or reduction, and/or oxi I ng, neutral atnosphere, 1n a solid
and/ or | itheisteugoiraseviag aéeddnsi dontalrengabirhdiad paatielseoaebeqfrotdieed dt glevatepphase; in
a nold or tray, in a furnace or_in a press, for exar‘r?l e, sinter press.
temperature, for example, sintered with or without the presence of a liquid phase, typically
under pressure and/or load— In this or any other embodiment or combination of
25 embodiments, the structure having abrasive zones containing abrasive particles and can
include infiltrated material of the molten phase before and/or during and/or after or, in
some embodiments, in the absence of sintering. Molten material or infiltrate can derive
from retention material, disc material, or can be delivered from an external source (from
outside of the assembly). In addition, the sinterable material can include fusible and/or

30 brazable materials and/or additives that when molten can penetrate/ infiltrate into non-

molten material or solid fraction (skeleton), for example, of sinterable material. Thus
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One nmethod for providing an abrasive article having a centrally di sposed
core 10contai ning essentially no abrasive particles and a peri pheral

annul us cwsotaiwi3nty6abr asi ve particl es includes bl ocki ngPd®4iSgeanesos egi ons
when nmaking the structure by the use of a mask as disclosed in U S. Pat.
Nos. 5, 380, 390; 5,817,204; and 5,980,678 (all Tselesin). Alternatively, the
article can be prepared by depositing a first material with a | ower

concent r atingialle resentiwpanatpida ’él!frla?ild@dg iodnelpdd. byt ismobligied e fusidpaed an

nbly, d i L 5 terjal i i ntrat.i f
coserdl Y ERESHLLAS, T ASTRSTT A LU0, ARt RIS T, o

the mat ertb @k soted th@praRsdimll dtldvatistapdtitre, Torexh@plel, Sihfeging indhedey it has
regi ons cont ai ni ng abrasive particles and regions containing essentially no

abr asi ve neabmiicH és pronestimeat atposnhdrio pr PoBVPIESHES, ahnegbies(vaeuuafiredsere

includes providing a pluralit f bl ocks of si.nterable matri,x materi al
cont3i i g Sbour e Dbt fhomeGE DS RGR e B IR o
assenbl i NgotREnPLALES Ut Hltﬁ@?’f'etsérﬂﬁ JrelpadtbQnshh@ot Redubtidh, afd/as&aaRing, and t hen
sintering the assenbly, preferably under pressure and/or load, to forma

uni tary sndiesneuteal gbmesphericnig apotit andier tiaet pbasstaaifor pathe ipettieb prepencpof t i ons
t hat do n[ﬁt . F.ﬁr pexa | e, dabrasi ve @%;[i cles derived fromabutti ng bl ocks
are descrbEAUARIGS Bl oY 1§ HFAEE 8T (PrERIFSs )RS YUCHRY b asi ve

articles can bengxidirsl BEplok RIM BaPAtRitve WBBe h@*&ingta%ﬁtraﬂyr HGINEESOY means
of, for exanple, electrical erosion, |aser, electron beam gas-arc,

wat & - | etcoptainipg ehetrallyinolabrasiva pattidldszatliageriplicralvanpies hemthioalg dbrasaicage or

fracturing befare, duri r.after application of said ans or

conbi nat igmaraups brpdis fideie oAl HETm s e EhaT Br i on

| i nes betywagnsURIRA! il ONS Faf. NJs, 5886 8o@ar 4 1i7ad 4 aﬁd‘5,98’(§1@783(allpﬂ‘s%1$9i'ﬁb.nat ely
30t hrough a peripheral annulus of the article. Preferably, the extracting

met hod i SAlbyrngufetyi, Hy anficlh can bapreparod byvdemsitjngta fitktainatgoasvidx e laysirvel y

t hr ough theﬁeri.&ge al annul ys of the WD 2011/ 037776PCT/ US§]018/ 048603
st ruct ur EONKNIBHAROT PFeivyn NG BPRSHVG Babiclsy iP Qg S7FTIRR 0F AL Bi5palY: BLROsEEehe
ST I St Ur Qe ol m S A Sing @i F1¢ Eb&%nf?&ticﬁ%fgﬁhifc@es% bt %ti%ﬁ(‘ggh&f @egssed
assenbly described in U~ S.“Pat. Nos. 6,482,244 and 6,453,899 (all to
Tsel esi n)prodengrior elaeplesintaotgabe frmematshte fathr aotitare sttanutbe Tharésobmg

processed into any desired 5shape or Io.oté&S T(§1ese i nclude cutting, dressing,
truing, COMPRE:RATGCSIRRLIANFENING glyapiNe Patic e frgone GANAGING SFGitgY no

O gy T A o OSSR M 0 R RS

i ncl ude deialityl afdplodkasésinteedbécinioix hatam! cohtameng aiqut thetseme joe tliffowingi ng,

dri I2(|) ' ng ’amnglfn![si 0 ab%giqre%gaitgr?ail,na%seonqblgl%%hg g{égf;sni%taibgtr‘ginfg r1]reella’1t?(())11cship to form an
assembly and then sintering the assembly, preferably under pressure and/or load, to form a
unitary structure containing portions that contain particles and portions that do not. For
example, abrasive articles derived from abutting blocks are described in U. S. Pat. No.
6,453,899 (Tselesin).

25 Provided abrasive articles can be extracted from a plate, web, or other structures by
means of, for example, electrical erosion, laser, electron beam, gas-arc, water-jet cut with
or without a utilization of the mechanical breakage or fracturing before, during, or after
application of said means or any combination thereof. The extracting may be along the
border or junction lines between the portions or at least partially through or predominately

30 through a peripheral annulus of the article. Preferably, the extracting method is by cutting

with a laser or water-jet that goes exclusively through the peripheral annulus of the
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10Typically, the extracted sintered abrasive article or tool can be shaped
to be fixed to a tool carrier, such as an arbor or carrier of a circular
abr asi ve wotvimg7ttbade, wheel, or shaft of cutting saw PPTiUsR0m®48603INt i NQ
on the carrier, the extracted processed, sintered abrasive article, can be
machi ned, re-cut, de-burred, trimed, and dressed. The provided articles
can be used as i ndi ng mheels rotary dressers, or the denents as the
cutting aHyrere. %5 maﬁeﬁ:lmgatwgwempéu%ﬁf cagtiea §¢Qﬁ@e¢m@m0ﬁth¢g€tr@ﬁtu&tltqrng t ool s.
Exanpl es of t act cessed a e 0, t oo
el ude <orePRoeHEEBh o b AR Bt Ry PRARSF- SR ANy R Rl b dhents 1or
tips for]@@Jgugaa44gﬂ@5qs389@@mmgqabkﬁg)and W re cutting blades. Further
exanpl es of the use of such tools include cutting, grinding, polishing,

| appi ng, dr essihegurtiehpy ¢xttﬂgtedufmgﬂ1@rstmqurecqaaﬂaﬁéuﬁth¢g pr@@ssmmtp agy depite@pi ng,

and Ofr| t|on t ool i fi t.he nenber.s be used to form
br ati ve Salpee b PR PRRae finks B SRR S PRI <o

conti nUOUs%thﬂing Qbhiak, ok, ckedif® HrAMe \ishi B8 hr\/lﬁregﬂa{tfn%cﬁéarﬁﬁg,rﬁamngu'f
w th the segnents fTxe ad justed and/ or jOIned to each ot her, g.,

by
wel di ng, doptngs |pt9gmgaaddtﬁbng, mmnwédmgmdmnaﬁgnmg wWhight meeinglusle wd@bumogi,s
noti on and to ﬁ' $V|nq%conb|natlons g H characteri Stlf Exanpl es are
face-gri Eﬁeﬁge HP L SIS 1ok Yaterch BB 4R m(%tﬂ]élm%’t BHP5 MY heel s,
penci | wWheelsnatidReh&Gsdr cal tool s. Exanpl es of materials that can be

machi ned with these tools include sintered materials, conposites,
el et@ roni ¢ packmagialy, theterdcddssinterd ahtasive agglchser, toolafasbe skantiddohd fistdio,

[ 1 , Steel, tallij t hite b t I

har o et d 90T alfiagieh & af BaF St oot affbbe o SPARohEE shuul *
concr et e,ofrcﬁﬁiﬁg,sa@b PaSE &ﬁtﬁo@rﬁﬁg%ﬁlqﬁé céfﬁéla%leve‘%‘(%acté@ﬁ%@is@& sit@dd hbagks made
out of natural "stone, artificial stone, or concrete.

2011/ 037761?‘6@€;Wat1182m.8(0hm4$66-3ut de-burrad, rthIimmdl mrid dlatﬂedgThmpmtvr@dlavtmlar ticle

is provided that i ncl udes I viding an inte resilient menb (pl at e,
it s O ortis o I AR il e e S D e e th e SB0PF ane. ¢ he

res!é I ento IRHAE Bt BALRGiG MERtihALIY cHiBPARRY K1 iRdiRRIubPher al
annul us, mhereln t he peripheral annulus conprises a plurality of cells,

wher ei n tdxgracted peocBsedh ersiyesdgnrentsgfor @tood peludecutiinglreasherofoe codingr  sur face
of the peri heral and wherein_the core i.s substantially free of

|
cells, d|a§16 faa@%tcgés PREISNEY 195 TPh{os CrRdale 6418, HRPCRYRCHYSRG t he
nenber-S%utthfgbltth dPQﬁﬁé' }(Fmﬁl%ﬁt)ffh'e% eéfﬁlcfl't&ﬁéj nle dttﬁmﬁg dénsndm per manent

retention Itiona e nmethod can |nc ude prov ng tenporarlly
retenti orpommhlegllalbplag;dirasmgtmﬂhag rbughreningj dhantftréng) deramemd, grippns danan

mat eri al derives (for Oexanple, a pomder that turns under el evated

t er’r%%r at préthnh‘rtoelst H\éorﬁép% cably, themsmabegtcan be used to form abrasive segmented

cutting blades, abrasive segmented drill bits, continuous or imitation of the continuous
abrasive surfaces or rims but with the segments fixed, adjusted and/or joined to each other,
e.g., by welding, braising, and/or mechanical mounting to imitate a continuous motion and
tools having combinations of such characteristics. Examples are face-grinding tools,

25 cylindrical tools and other rotary tools, wheels, pencil wheels, and conical tools.
Examples of materials that can be machined with these tools include sintered materials,
composites, electronic packaging materials, ceramics, glass, wafer, semiconductor, alloy,
steel, metallic, non-metallic, fiber, graphite, carbon materials, hard metals, asphalt, natural
or artificial stones, precision stones, concrete, rocks, abrasives and super-abrasives,

30 counters and floors made out of natural stone, artificial stone, or concrete.
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material). The integral resilient nenbers have been described above.

Abr asi ve particles can be introduced into the plurality of cells in the
peri pher avoannuidageby any nunber of neans known to t hoseChaseg/oeseds nary
skill in the art. They can be introduced, for exanple, by falling, shaking,
sifting, brushing, pushing, blasting, 15shooting or autonmated placenent.

The abrasive particles can be tenporarily held in place by placing an
adhesi ve adj actntethas aftmakéngsan sy earbels Toprovided thaf siclusigs Prveding a he

peri pheral, annul ys and al | oy ng. abxasi ve ticles. to fall or siff into
hol es on [PRE b iR eRlryPtaRdclonoe Tt e F St Snd Sesrd opferellor asi ve

par ti cl esmajbhsirfage 1B RSilRAt hbRbEERELEIRRE BRFNBS dispdked édreand eppesREdll y hel d
in place by the adhesive until an integration process 20such as, for

exanpl e, ahnuarvimgeinghd paphetsbannudusireniprigesh plarabitaelecellafwharciaphregsllve

pat-tides_are disposed into the cells of the i pheral annuf us, the
asiti entREREIT BN R BubidafSi Rl drtEe B bR B o T vl ve
any procegiseréiahc ErdsanbhdtfugifRe (ARl ispORed ARk REPMEBERs BkEINBRESs, and/ or
forms a fluid or nolten material that can then be solidified. Fixing can

i ncl ude gindtpeedepgndthemimbesse ok theabrashicgiariglasriec fisgd initepiecllydyber, or the

25addi tion of another material,.th an i nt.ere o .

Cnf | tr B GonaeRd e Aot St Eet PEF At vidine ERBPHEHbr med.
These addifch@hiphmat®BhBidda] HaeAll fkdf Wi thE PErmeMBRMLRNtOPWERES] &QRRS (f8f NY
metal, thernoplastic resins, thernosetting resins, or powder conprising

cer 8vi cs.cxTmplopr powds thatrfuing uhdatelaviated tethperatesdt imethe pornaricnt, refeunien  cur e,

crosslink, qguenc cool ,, anneal , shot, bl gsti striking, freezing,

ol corri can Sl nab e LB e bR To s et AFCEDE HERES ¢ he mat or al

Exanpl es of prQB%@&%%aHﬁﬁ%th%9hn&ﬁ@c&wﬁﬁhﬁé9%&@%93@;&@%ﬁHﬁﬁm%bﬁ&ﬁf'ng at
or

relatively I ow (900C or | ower relatively hig
2011/ 037 #n6 WY b1 ghbet 86 0B afgkeatreto thomrha9d@Ordinenypeibinuhest. heatdang t o

It th terjals, | yi ,. e i th terials t
el the e aLg aRellng BEE U 0 SXPRELID LI Rl fL Bl o
Anofdier rBbhath B tQOpafenatit aFhy Sordditd frallrﬁcl!e§ cd ML AP EralillAleld REplides the

steps of bproviding a providing an integral resilient nenber havinhg first

and secony paposadadiepioe adjacdnates lcashenmearber of compraj@isngace aehe¢ ral |y
di sposed cor i

O pose o b2 08, B SE BLSC TR IR, o 00, openl s or el
TRy R !0 RS RSB 9,1
one abr ashambarpare tiddtthaporaahyirdld espladertasthy ediparvt ivatiesn integtatpngroacse from at
| ea236 Onesugl? jas(? rforselil(;;nap e(,a si?lzeritng,e allows them to be fixed in place. After abrasive particles
are disposed into the cells of the peripheral annulus, the resilient member can be processed
to fix the particles. Fixing can involve any process that causes diffusion and/or reaction
between elements and/or forms a fluid or molten material that can then be solidified.
Fixing can include sintering of the assembly comprising the resilient member, or the
25 addition of another material that can be sintered, infiltrated/impregnated-saturated
deposited, thermoset, or thermoformed. These additional materials can include, for
example, powders comprising metal, thermoplastic resins, thermosetting resins, or powder
comprising ceramics. The process can include thermal treatment to melt, fuse, cure,
crosslink, quench, cool, anneal, shot blasting, striking, freezing, electrical and magnetic
30 treatment or otherwise process the material. Examples of processes useful for the

provided method include sintering at relatively low (900°C or lower) or relatively high
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integral resilient nmenber, wherein the abrasive zones extend outwardly from
at | east one major surface, and wherein the core is substantially free of
abr asi ve wOnes/037776 The peripheral annul us or annul us@sTars2610/088603 t he
resilient menber can include nmaterial characterized with tenperature of
nmelting that is lower than tenperature of 15nelting of the core of the
resilient menber. At elevated tenperature, for exanple during sintering,
such annuEiesiss than PO temperpiargshbcagiog éo msltdld matcriali BRIy INSBISESURAOE | al | v

infiltrate into,,retenti,o terial .theref.ore. nodifyi co sidion of the
ot ent | orpatihd HeRASRAOR JBhEh Bhed (18ELS) GolPEinle. 19v SRIRROIL W88 LIPS
in the alyeami)ye article. In this case abrasive particles disposed in the

cells remain in their original positions after sintering. 20Various
modi fi cat i ons Ardherinehed plonskingan phrasivegrsigieiip proxided thad denkedea prastenstoft o

thosg skilled.in the. art without departi fromghe scope .and spiri.t of
S o e oG Reg s s PERER PRl A SRR P bt ende
to be undylpicdsi 1Kk RGNy cérhﬁriéihé W SétAl Iy \despefdadird TR Soldifly ¥aiteed set forth
herein and that such exanpl es and enbodi nents are presented by way of

exanpl e omhylugheting hpensegses colfs ertie therpeatellodisiBedeerndasdr erelgsgronibeimed onl y

by the clailgs et .fortq her in[. as fo”]?]iﬁt' tAII referencet-s cited i.n this
dl scl osurt e Werer g petine Ry PERGH SR EE TOBRPE GIYe Bhat i s
cl ai med iScomblnattVA tREESS WhSred the pbEpHePRhhL N Bicludes at least one abriivd Wngar al
resilient nmenber having a first And a second opposed maj or surface, the
Snmehtber dbatmoimpirings absascertartadl¢sythati gplogdedrav rtlcasimde mapesupgharalthannul us

Cor S 10 SaP SR PPl SREELER BreEhe D, E51LAIEL S onrt e
par ti cl esnijbadurREOlat ehckdih HeHArAE shif@akiaRPeeObs dligsiv@idHes SUr faces of the
10i ntegral ‘resilient nenber,
The peripheral annulus or annuluses or fins of the resilient member can include
material characterized with temperature of melting that is lower than temperature of
15 melting of the core of the resilient member. At elevated temperature, for example during
sintering, such annuluses can melt while the core is solid, and at least partially infiltrate
into retention material therefore modifying composition of the retention materials and
providing, at least partially, a presence of cells in the abrasive article. In this case abrasive
particles disposed in the cells remain in their original positions after sintering.
20 Various modifications and alterations to this invention will become apparent to
those skilled in the art without departing from the scope and spirit of this invention. It
should be understood that this invention is not intended to be unduly limited by the
illustrative embodiments and examples set forth herein and that such examples and
embodiments are presented by way of example only with the scope of the invention

25 intended to be limited only by the claims set forth herein as follows. All references cited

in this disclosure are herein incorporated by reference in their entirety.
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wherein the abrasive zones extend outwardly fromthe at | east one mgjor
surface, and wherein the core is substantially free of abrasive zones. 2.
An abr asiwe 2arti3ct7e according to claim 1, wherein the i rCegsad1odssd i ent
menber 15conprises a disc. 3. An abrasive article according to claim 2,
wherein at | east some of the abrasive particles protrude through both the
first major surface and the second major surface of the integral resilient
menber . 2§hatgs clagnethisasi ve article according to claim1, wherein the
centrally disposed core is substantially solid. 5. An abrasive article

according to C%I?i m 1, V\heLeei n the centrally disposed core 25conprises a
sinterable mat’eh PEPSYRAFCSIBINSES at | east one el ement sel ected from

G oups 3-15 0fa_n"iﬁf%%B?fésﬁféhﬁmlﬁ%ﬂlaving a Brst MY PRCER YHoREL inGlof s@psker@ing to
claim5, wherein the denments are sel ected from copper, nickKel, iron
mol ybdenumgmbaizahiprismagum num and zirconium steel, stainless steel
30bronze, and conbi nati ons thereof 2011/ 037776PCT/ US2010/ 048603 7. An
abrasive article actGPHribydisRRset 5955 429 wherei n the peri pheral annul us
conprises at |east O f Qf : iqdjjc Table. 8. An
abrasive article accorgﬁﬁgﬂ?g&% 5?nyﬁngﬁg%%?HgFﬁgg?ﬁﬁ%ﬂ%ﬁ%ggof the article
i s | ess StlmaeinalopdripROl ainohsroetpirisesat plutadity dff abkesste zoaesthat cdnprién abr asi ve
article according.to claim11l, wherejn the thickness of the peripheral
annul us of t hetDpieRIEiGles thuuoirulsihionsh sHEEk ABS ST B Haler WEREESE Uihe
artjgle. 1010.;0.apragiHemphbbc! € according to claim9, wherein the
t hi ckness of the~peri pheral ’

wherein the abrasive zones extend outwardly from the at least one major surface, and

wherein the core is substantially free of abrasive zones.

2. An abrasive article according to claim 1, wherein the integral resilient member
15 comprises a disc.
3. An abrasive article according to claim 2, wherein at least some of the abrasive

particles protrude through both the first major surface and the second major surface of the
integral resilient member.

20
4. An abrasive article according to claim 1, wherein the centrally disposed core is

substantially solid.

5. An abrasive article according to claim 1, wherein the centrally disposed core
25 comprises a sinterable material that comprises at least one element selected from Groups

3-15 of the Periodic Table.

6. An abrasive article according to claim 5, wherein the elements are selected from
copper, nickel, iron, molybdenum, cobalt, aluminum, and zirconium, steel, stainless steel,

30 bronze, and combinations thereof.
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annulus of the article is |less than about 100 mi croneters. 11. An abrasive
article according to claim 10, wherein at |least a portion of the peripheral
annul us ovotha/@rtiscl e further conprises a fin. 15 12. pAm/ushoiasusses arti cl e
according to claim 11, wherein the fin has a thickness of |ess than about
60 mcronmeters. 13. An abrasive article according to claim1l, further
conprising external retention 20material that includes abrasive particles,
wherei n the exderbiasive atiskstaceridimgtte clagm 1i whiigincthapedrhortl pandys repeiscs
portion of at. | east one.of th | ur.ald ty of rasi ve zones, and wherein the
abr asi ve aﬁéera eyt %%mg?(% gr% Og%helﬁeeépéfhchra%?rﬁ't he first major surface to
the second najor surface through the integral resilient disc. 25 14. An
abrasive article according to claim1, further conprising a suqurt fl ange.
15. An abfasi vn @bfgﬁV@@mﬁp% asperging to claim 1, wherein the thickngssgirthe piisld iajess

havi ng fi st an cond opposed jor surfaces 30conprising a plurality of
opeﬁ?ngsté?lggwggﬁfgﬁﬁmnﬁgf fiﬂgggﬁg%f%ﬁlU82010/048603 at | east one |ayer
of support material disposed upon at |east one side of the abrasive |ayer,

9. An abrasive article according to claim 1, wherein the thickness of the peripheral

annulus of the article is less than the thickness of the core of the article.

10 10.  An abrasive article according to claim 9, wherein the thickness of the peripheral

annulus of the article is less than about 100 micrometers.

11.  An abrasive article according to claim 10, wherein at least a portion of the
peripheral annulus of the article further comprises a fin.

15
12.  An abrasive article according to claim 11, wherein the fin has a thickness of less

than about 60 micrometers.

13.  An abrasive article according to claim 1, further comprising external retention

20 material that includes abrasive particles,
wherein the external retention material is in contact with at least a portion of at least one of
the plurality of abrasive zones, and
wherein the abrasive particles do not extend at least from the first major surface to the
second major surface through the integral resilient disc.

25

14. An abrasive article according to claim 1, further comprising a support flange.
15.  An abrasive disc comprising:

an abrasive layer having first and second opposed major surfaces

30 comprising a plurality of openings or cells; and
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wherein the abrasive |ayer conprises a plurality of abrasive zones that
conpri se abrasive particles that protrude through at | east one of the mgjor
sur f aces Wb 20h@3atysasi ve | ayer, Swherein the abrasive | agensexamibs3 beyond
the at | east one | ayer of support material and forns a peripheral annul us,
and wherein the at |east one | ayer of support material fornms a supporting
flange for the abrasive disc. 1016. An abrasive disc according to claim 15,
conpri sing two | ayex deagfonsiss of supRpd maigrial gisposegyden @t kspd vad sidpehthehe
first nah%&lg%qg%ge of the abrasive |ayer and one | ayer disposed upon the
second najoP suf¥dce of the abrasive | ayer. 17. An abrasive article
conpr i si NgherdiRtNOaldisi VlkfericBhEEE a plesility SMHbrd¥BDOHSs thedmpyRIbBRsikavi ng a
first and a second opposed nmjor surface, at |east one of the menbers
conpri si mgrticdesdbaftpretryde thiosgb seldast one of hadnaorparfephiead dic abmasiNodgyatonpri si ng

a plurality of .openin or. cells: an an i nterl ayer, disposed
pervben e EOTPATR e T b BP et apoonediwer B el Fan A Minber
wher ei n tfignPepéiprer2bn@ii b conprises a plurality of abrasive zones that
conprise abrasive particles that protrude through the at | east one ngjor
surface ofhar¢ie thaatdepshdna lewdr|of sypportendsernal forms a supppingiflanghéor sy asi ve zones
extend outwardly fromthe at | east one major surface, 25wherein the core is
substantﬁ’ﬁpy@ﬁﬁﬁé of abrasive zones, and wherein the interlayer conprises

an abradable material. 18. An article according to claim 17 wherein at
| east one of the resilient integral nenbers conprises a disc. 30
10 16.  An abrasive disc according to claim 15, comprising two layers of support material,

one layer disposed upon the first major surface of the abrasive layer and one layer disposed

upon the second major surface of the abrasive layer.

17. An abrasive article comprising;:
15 two or more integral resilient members, each member having a first and a second
opposed major surface, at least one of the members comprising:
a centrally disposed core; and
a peripheral annulus comprising a plurality of openings or cells; and
an interlayer disposed between and in contact with at least one major surface of
20 each member,
wherein the peripheral annulus comprises a plurality of abrasive zones that comprise
abrasive particles that protrude through the at least one major surface of the
integral resilient member,
wherein the abrasive zones extend outwardly from the at least one major surface,
25 wherein the core is substantially free of abrasive zones, and

wherein the interlayer comprises an abradable material.

18.  An article according to claim 17, wherein at least one of the resilient integral
members comprises a disc.

30
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. 19. An article according to claim18, wherein at |east some of the
abrasive articles protrude through both the first major surface and
the second nmajor surface of the at | east one integral resilient
menber. 20. An article according to claim17, further conprising a
support flange. 21. A nethod of making an abrasive article

conpri si ng: providing an integral resilient menber having a
first andigecong aﬂﬁféoa%g&diﬁw Elafih' i 8 A0koreih RO AR SRRE oCQAPRELSY chl%s
central ly disposed core; and a peri pheral annu

conpri si nerotugs thraagh bothghe Hysemiaivg surree ced the sesond mesijor mtfecax@thsat least
penetrate one maj or surface of the integral
resiIientm&nﬁ%ggpﬁgﬁﬁLVﬁgﬁeln the core is substantially free of

cells; disposing abrasive particles into the cells; and processing

t he |ntegral reS|I|§nt di.sc so that the abrasive partlcles are fixed
in the cefls. ABarticlk aceqrding 1o elrpn 47 fyrthey cemprsina sugngrtilees conpri si ng
applying retention material to cells. 23. A nmethod according to
claim 21, wherein the processing includes heating, pressurizing,

| aser or 2l ect$m¢tfb@mﬁmﬁétirtﬂamgibrdswa@ﬂn@ caguirgingt ng, sintering,
[ustnge 00T 1L SRR B8 TGP Y b LS oo
providingmﬂ%mndwndaﬁ@ﬂ&nmmnMﬁgraI reS|I|ent nenber having first and
second opposed mmj or sur{a he neHber conprising a centrally

di sposed core; and 2central CY¥%FEFi pheral annul us havi ng openi ngs
or cells onto the Ca%bﬁérh%nﬁhl%@@@rﬁﬁ'néh@é @pl'd?*dh%goffé}a%ﬁ Obr &HECt ron
beam wel di ng, brazing, sintering, heating, fusing, %lltratlng,
pressur i Zvheeingheoels nepetptsithiongh atdeashorsombionsurfagmof uhem;@ral resilient

member, and
wherein the core is substantially free of cells;
disposing abrasive particles into the cells; and

processing the integral resilient disc so that the abrasive particles are fixed in the

cells.

22. A method according to claim 21, further comprising applying retention material to
cells.

23. A method according to claim 21, wherein the processing includes heating,

pressurizing, laser or electron beam welding, brazing, soldering, sintering, fusing,

infiltrating, stamping, or a combination thereof to the member.

24. A method of making an abrasive article comprising:

providing a providing an integral resilient member having first and second
opposed major surfaces, the member comprising a centrally disposed core; and

bonding a peripheral annulus having openings or cells onto the centrally disposed
core using laser or electron beam welding, brazing, sintering, heating, fusing, infiltrating,

pressurizing, stamping, forging, or a combination thereof,
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. Wherein the peripheral annulus conprises at |east one abrasive zone
that conprises abrasive particles that protrude fromat |east one
maj or surface of the integral resilient nenber, wherein the abrasive
zones extend outwardly fromat | east one major surface, and wherein
the core is substantially free of abrasive zones. 25. A nethod of
maki ng an abrasive disc conpri sing: provi ding a sheet that

i ncl udes LARS] i NG |.Qr
U f aces SRt bABreAY fim ARt lcad o SEHANCHHRRRR SmBL. o,
one | ayer algfsieuppiories thettpeotiude fobins pidsastiongponjonsurfacast the eegraldesidnt t he
abrasive | ayer . .etchi.ng through, t he east, one | ayer of
Subport - ribEBphersin e SR Pt RN ARl bS8 Rhea Bps s g e
abrasi ve gidsehdréiniddoge BRektantiwitefied of dbpgiaoasd ve | ayer conprises a
plurality of abrasive zones that conprise abrasive particles that
protrude through at | east one of the major surfaces of the abrasive

| ayer, angs_V\/neAq:liléﬂu;dt}g.M@nv&rdsﬁ%%qsc%hﬁgﬁgg:beyond the at |east one

| ayer of support material and forns a per al annul us, and wherein
the at |east agmevidigershedt (s ppbrdes amateasied laforhaging fisuppdsdcondofjoande
for the aI%E_]%% isu%?acgsi éso(l:liprising:
a plurality of openings or cells; and
at least one layer of support material disposed upon at least one side of the
abrasive layer,
etching through the at least one layer of support material to expose the abrasive
layer; and
extracting the abrasive disc from the sheet,
wherein the abrasive layer comprises a plurality of abrasive zones that comprise abrasive
particles that protrude through at least one of the major surfaces of the abrasive layer, and
wherein the abrasive layer extends beyond the at least one layer of support material and
forms a peripheral annulus, and

wherein the at least one layer of support material forms a supporting flange for the

abrasive disc.
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