WO 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 making

t he abr aswoeeowr®3ibes are provi ded. 10Background RoTaseve/0a8603 cl es
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 ncor porate 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 reafergle AMuvasdersamiar cearachladopargwelhkrowepickseann har d

materials, There is also . 2011/ 037776PCT/ US2010/ 048603 need in these
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wear or erosion of the cutting surface during use. There is also a need for

abr asi ve aardtor thiegnd that hawcabrasrvg patias fixet imp enatek aidiecando hlade adrsior medy have
ect, an
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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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menber having first and second opposed maj or surfaces, the nmenber
conprising a centrally disposed core and a peripheral annulus conprising a
pl uralitywofoopsmnizags or cells, wherein the peripheral aomaiSas00d86p3 i ses a
plurality of abrasive zones that conprise abrasive particles that protrude
through at | east one of the major surfaces of the integral 1Oresilient
menber, wherein the abrasive zones extend outwardly fromthe at |east one
maj or surtfeaé & thgsrandprdricsi far easivoréicles thag pry mpld pieise ¢utewitbf raBEENY e
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re’integr resi n S, aving a first

and seconfe OREAS QHA¥BIIOFinS Usd aliRre Bllsb@aktd etabakiveheid@harse caymihsi ng a
centrally disposed core and a peripheral annulus 15conprising a plurality

of openi riys atsrreiwéorred angridscamay havermatigaed bardpbreiyclhetickescambedded i thgnmact

with, at | east ;one najor surface of each | e erein.th er.i pher al
annul us compr 1040 AL EtRgGrels FaE v IS BRL LetRE S Buosr BT aet ve
particl esmédigdr havREi#sQnt R ppHRd MajdraashcRNBe Mintier stpAGRg 8f t he
integral resilient nenber, wherein the abrasive zones extend outwardly from

the at | esstralpndspasfdeorsand aperiphond aanwlus pemprayieg @ plupdybSorenitgalory free of

abr asive zgne and wherein the interl.ayer .conprises an abr ble material .
' anot neETungisE R ReAb G SORPEa AP R e A e feg e

abr asi ve Jpale faaidiRahit prstuRNAroves ANdaP BROSEM e IR QY subEds3F @R {ARERI I SiNg a
plurality of openings or cells; and at |east one Hayer of support materi al

di spbsed rapbentamenlEasvhaeie thd dwaofe 2dnes abferbowwary yperthe ahlezstone magor
abrasive | ayer c rises a pluraljty of abrasive zones that conprise

abr asi ve BaFEs eFLeheRIR g Forrntbs bR BT ORE of the maj or surfaces
of the abrasi Vig ahGHEr asp¥iSIriRashRErBAE &SHr¥Gidb@URE iRKId8DHY SE¥ERAniBeI at

| east one | ayer of support nmaterial and fornms a peripheral annul us, and
wher ei n tragliatt nheralsys, each hayber lefvingup fost endrsgcend eppdsed mejca s@dsagppdedst ng
flange for t abrasive disc. In sone enbodi nents, the abrasiye disc can

i ncl ude t36 o BiFEPETBS SUBRBES AEEEFIY|AISPEHRY QO5SHT APSPESEYAUBGR the first
ma) pf SUrdtisAl o MO ROIHSTALORCTIVIAALA! AAEAR oAk caEARIN Snd Ay er _and

one | ayer di spoSed upon the second major surface of the abrasive | ayer.
In yet anmobtetwib pelctst oac mejdredrfade afekcingemberabhasineeaetipledrd ansulps ovi ded
Lhal | ol udes, B oMM, AR L A1) oL S R SE R 9 ot 2
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



S5surface, the nenber conprising a centrally disposed core and a peri pheral
annul us conprising a plurality of openings or cells, wherein the cells can
penet r at ewOlwough77at | east one nmj or surface of the integraiS2eesideent
menber, and wherein the core is substantially free of cells, disposing
abrasive particles into the cells, and processing the integral resilient
menber so that the abrasive particles are fixed in the cells. 10l n anot her
aspect, adherghmuye bycmakiong layisr dispessil wpomiheisegandingaipr wifaeeel thhabrapie| udes

t he stepﬁaqg providing an integral resilient nmenber having first and second
opposed or surfaces, the nenber conprising a centrally disposed core
bondi ng a per ijpRer alotiRABLPcHS a havhdiofARath NGBatRtsi¢eArtislcanp@videe tiwent ral |y
di sposed core using‘laser or electron beam wel di ng, brazing, sol dering,
heat i ng, B¢lndesriragdinRsiiniggral repilicntmemnbey, hapmgssisi andrsgconsltapppsadgnajor

15fogrgin § conmbj nation t hereof erei nh the peripheral annulus

compt | sesuiffts, BeafBhe Whhshbd SEr et RS eIl 1Sl s ¢ ha
protrude dohpiisily a RadlityBTOpERnSS orsdelll aseeréh thd@llk @&@ﬁé@{raﬂe%ﬂohg}eaﬁlem nber,
wherein the abrasive zones extend outwardly fromat |east one nmjor

surf ace, cadnappetusioee ofibe ovegrali resibers snember andyviforeie thyf caabssybstentiablies. |1 n

t t t,. t d .of Ki b i di i i ded..t hat
7 e tdes 155 Soaisgouns AReyvy PP encid el Sl Prrrgina B BSYAUSH AT ¢
and seconfeARRQs 2tht MR Drashl faAGAS HOPRED § Y cd@llspl ural ity of openings or

cells and at | east one |ayer of support naterial disposed upon at |east one
si d&0 of t he abnasother dsagarg metholiohmakingenghrashve agticl¢ sagoviderbthhtipeludef

support terial.to .expose the abrasjive |ayer; d extracting the abrasive
i 56 r orht HEP SRy TsB R arier! SRU R Seb G P G sh RGP GraeT ty o
abrasi ve gaR&s. thhaentREREMPAsiARY S MBly RIRIpbi & @2 bdiind ARl bifeugh at

| east one of the major surfaces of thé abrasive layer, and wherein the

abr asi ve Hazipgropexinghaisceble potodhe bentatly desastedooe Usayrlnsaor slepipar beanat er i al

and forns per.i pher al nnul.us,. and wherein the at.| east ane | ayer. of
Support  TEERE R Bl BN EEA R S e G o NG PR Eg: SATDEEAS used

heresn: Qg0 L4 QSABIGRG (HARSP WHDAR @R eripheral &Ik ROMpridQY # Ha¥orkone”
refers to an area of a peripheral annulus of the provided resilient nenber
t hat has shasasizvec fat toropress amdsigapantiefee that progrude fonmoat l&st drearsgjoone
plurality of cel|s.containjng at |east one dianpnd, the tefym"arbor" refers
to an g Siths tnt?a%%hresghiaﬁa}%be& WRArSiD AT © 2P h el %Wﬁ@@f froma
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mat eri al that can have any shape-round, rectangu square, octagonal, or
i rregul ar; 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:



the terns "cellular material"”, "cell material”, and "nmesh material" refer
to materials conprising at |least one plurality of openings and includes
meshes, owo 20ry/sxpanded materials, for exanple, netals, perased/oegcohed,
bonmbarded, drilled and pierced 10materials, porous materials, and screens;
the term"the core is substantially free of abrasive zones" refers to | ess
than 5% of the area of the core having abrasive zones; the term"the
core is subst dhe team| “‘pbapize zedc  aplst tags atte of @|pespherelfaapglus of thepsovifieth 5% of

t he area of...t he care havi ng openin or cells:s 15the te "di ampbnd’, refers
o oy oy R A Eh o RN b i it Bt Snl TRy, o o7

i ncl udes dficBId @)nmﬁfh'%@{ R8st Oht dR®ondaggl oner at es, granul es, clusters, and
their pluralities; the term"disc" refers to a thin, flat, circular object
or a shape redbatsimngrbouctefantas) axds or shaft heat sepnorts exotatiog pat; refers to at

| east one artigle that has bheen.renmved from iece that is.larger than
the Brticl o fi5F ERaMD 2nd GRRing Tog et roeF pREnarTihende: i35y one of
a nunber igfy SAO Mdt B8 RHRGAS SEHAObURE Fe MBI, square, octhdBal BF MRcghial”
refers to an outer peripheral annulus of a resilient nmenber that has a

t hi ckness t hatth¢ Ermpa¢dllatar miederiadt, “tdbmatconl, puk tmesh materiali wiertto which it is

ttached; 25t t int I er" d. "int I il nber " d
oo 17 erba b P Rupe I CRh St HRENT of Gitbines P G Ridet GL G ebmpl ot e ani t
wher ei n teliﬁa&i%ﬂtrﬁaﬁéﬁa\ls,%rsé%ﬁﬁl%ﬁ, GRFLs, SR%IcH WRchACh IR, dﬁﬂéﬁlﬁﬂtﬁlﬂ&ce&f nore

than one, and, optionally fins are all part of the sane structure;
t hel@ er mmgerdlgmorousehaesals,and sercersabl e material s before they are processed

ol ora Tt he B BB 1 GFC & HRTRHITY (ERal dair vheores” 1595 RIURFbAZ Snd 1o
resunme itfe Bich F BRlcoRBRE UM &K Y0fEd er being bent, twi sted, stretched, or
conpressed; the term"substantially solid" refers to a material that does
not flow or thhderge 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);



5shape at |east over a useful life of the abrasive tool, for exanple,

bl ade, except of being abraded away during a process of utilization of the
abr asi ve woab11/@antf6 the term "support flange" refePsTiUS2@001860311 ar
collar that is coaxial with an arbor and supports an integral resilient
menber. The provided articles and nethods can satisfy a market need for
very thin abrasive 10bl ades, typically on the order of 250 m croneters or

| ess, 100 mi criberorar sesyienf agters wrthepwpespohs meatnmat hatallyws) igtoshd flexible ckness
that are resilient, can.be.reinforce nd gcan be used for, making very
broci e, Ptk Rk s SRL RGP ARES s B AN PR GHeRY PR eon ang
silicon diogprékeed;titani um al um nates, glasses, ceranmics and may be used in

sem conductor wafer dicing applications. The articles may al so be useful
for polishing the e “swbstdndielly sridC rafSesdapanaienial tha dncsarot Slomi arohangsf er s,

titanium alunm,nates, co i.te lLasses, ceranics i l.icon, .chips, circuit
boarts. I HEBGH AreEots A Ebl gy e B oal R 3F Bt Pt Encins B PR ng
oper at i ongrdded bivey Baned /PfoceRtof ANl AIY D ke DiasPfc@bblSh@N stone industry (for
exanpl e, machining rubies). The above summary is not intended to describe

each di scl osedhefvodisvimert itgng@Debers (o ¢ eiptudareatlat thains odaxid evigr ansasher and
i nventi on. Tqriﬁ br.i ef a?e%@” tion of the drawings and the detail ed
descri pt i ‘SRPYUR PH S BREHLPE G ti cul arly exenplify illustrative

enbodi nents.  Brijcgfrola&farkiblel @id Akthol§ cd AR ISnARE fbed Jor verpthtPRralgvn Vi ew
of a plate fromwhich a provided integral résilient nmenber can be

ext t@ct edhlades ggpicdlly arChaoedes o @5 Omisrpewrsodr lesay | Bumiceorbetdisroe htss, afevel at es
ral, resilient disc.

of Fig. Fi g. i S t op;down vjew of .a provided.inte
Fi g, _2a e Sehe HER Bt SirTienDal o & TG ke uiipu Bty
30Fig. 2 %&ﬁﬁ%@g%@k@?@hﬂ%&w iRh variRP6F haRrafs, ficBdirdAiliddR and silicon
2011/ 037776PCT/ US2010/ 048603
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.



Fig. 3is a top-down view and Fig. 3A is an edge-on view of a provided
integral resilient disc. Figs. 3B and 3C are edge-on views of

enbodi merwe 20f1/3r6i ded i ntegral resilient nenbers. 5F @€T/US201a0d864B ar e
edge-on views of enbodi nents of provided integral resilient discs that
include a retention material that includes abrasive particles. Fi gs.
5A and 5B are edge-on views of enbodi nents of provided integral resilient
menbers that iffigldiga tpp-dewn view and Fig. 3A ignyedggAnjvdews af @ dewided iniegidgl of an
enbodineqlﬁﬁén%hgrovided integral resilient 10nenber. Figs. 6B and 6C
are edge-8n Vi ews” of enbodi nents of provided integral resilient nmenbers

that include @i?ﬂ?@Btan@B@ﬁngdg’m&l RichiPPeimbodihRAGS provided ifricGral fesilfent
t op-down view of a nask that can be used to make an enbodi ment of the

provi ded memegys.al resilient nember. 15Fig. 7A is an edge-on view of the

mask.in Fig. 7.that inclydes an adhesi ve sheet. Fi.g. 7B i.s an,exploded view
of the i ndb catdéh dorial §F spfgoR SRRS oY SmbOgRiar dror B2 BB S Vo
steps i N @sRiRE afSudedf refBRkbthaRiAYVidERcluat LB divd Rglidlbent menbers.

Figs. 9A-9C illustrate an enbodi nent of the provided article that includes

a 20support flRgyéA adt>h treddPese vicpsiopambodimentsrofipheyvidasl intpgiah gesilient
description,. referen i.S made to the acconpanying set of draw ngs that
forma pé??hgﬁshﬁénﬁﬁg%ﬁﬁﬁtion hereof and in which are shown by way of

25i I lustrati OrFi%.Q‘)/A@{sadn RREGh iy SMBOGhERIMSat Ifta préviliQl R g d&iifheod t hat
ot her enbodi nents are contenpl ated and may be made w t hout departing from

t helgcopenenbgpirit of the present invention. The followi ng detailed

description, therefore, is not to be taken i.n a limting .sense. ..
Uni 655" ot her w4~ PRAmGCetie SSrsromye L SaRpd Biling; Pt B8RS bsilicatount s,
and 30phxﬁ&ﬁ@55gﬁpg@ﬁhﬁg&nggﬁ%ﬁg%%ﬁgiﬁﬁggﬁmhﬁ ion and clainms are to be

under st ood as bei ng nodi i nstances by the term "about."
Accor di ngly, uUngeks aitophdoahedcw of & 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



WD 2011/ 037776PCT/ US2010/ 048603 contrary, the nunerical paraneters set
forth in the foregoing specification and attached clains are approxi nati ons
t hat can weriidspenrdi ng upon the desired properties soughtr/useolom4ssbs ai ned
by those skilled in the art utilizing the teachings disclosed herein. The
use of nunerical ranges by endpoints includes all nunbers within that range
(e.g. 1 to 5 includes 51, 1.5, 2, 2.75, 3, 3.80, 4, and 5) and any range

wi t hi n t entramnte numerical pagampigry sctderth o1 tae fefegoipg snecddtioand dtashddsef ul f or
maki ng very thin or narrow kerfs, cuts [ grooyes. ln.very hard erials
such stk At R sl voSitiPendha BT fr e SRS Sl

provi ded wrdbkdih&@Bbyl A6k Iddh @ @ utiieid iheMdachREbenslotdiaierdiavehé udesdf and
second opposed maj or surfaces. Typically the integral resilient nenbers can
be in thewndsisalpengss bicgdrointFiecledsn el mpimdeesdvigis gt sange geaer @l ypcledescul ar

and simlar l,ades. ver, the . ve ot her shapes dependi ng
upon§thei¥16%2223@%§33®e%“F@Q§§P gﬁ@?B%%gﬂE%igé???g%hey are typically
circular. But AheyivéanicRk s f6vidbd Blahgt uSEaPRS makdiy RXAMR s nadlodnigatsed
reci procating blades, which can be useful both for cutting and pol i shi ng.

15Typi calduis, ot greopesonivarychaad miatsrieks saeheastbasnwsatul.der edanplann thedilestiopics

tri | | th to. | b t.j. th i-ndl
Tl U pl e BRGSO e e g e P arat TRG S RAT S gl 6. 1t i
al 50 conteggHdapesddAtjof NRRELS 8 pRANy R IARLFIGRNRS Rknfbeldad bWk fhe

corrugations, for exanple, pleated with the fold of the pleats in a radial
di r &&t i orshafithef dasws adhe eortemplatedglisos era gewitallgnircilar andasimilirgy seablddes.-t o sone

extent-- 20f ex ben tw sted, expanded, stretched,. or c ressed, but
Then can RERTyNeBEr hiveiadher SEitiso fEnadoRaipen sy s SVHRNET K HE) can
resi st 'Qﬁ&ﬁ&cﬂ%@ﬁ?§my%Q%?@bﬂgmjﬂhﬁ@kBﬂgﬂwfEmﬁﬂ@&ﬁé&Qﬁ%@%ﬁq&%ﬂb&zed- The
resilient property also allows the blades to take full advantage of the
proper t i exawmple blonpaedircatpremsiing bhwes mibadhscan e lusefebbath éoraiuttingTind pr ovi ded

integral resilient nenbers, for exanple, discs, can be substantially
25sol i d d¥4SHABI ude a central |y disposed core that is substantially free of

abr asi ve zonesyypfnfy REBRIIAAYECIE drb bsthe R aRiaR§ SPRJiARROSEL LRI OF

surface. Typicdlly, there are no abrasive zones in the Cenhtrally di sposed
core but dlowsngthamrtalbk ysdi lsposedingdhen oan sponipr (ose oamubijpdnbladesfartha shaf t

of 2 rotating tool, Cxtendng.  AdLalLy quLierd om andlpcontact, it the
L oSl phesshypspet Al i St
cel | s ar rratigkediracaonohyatoasivaartinies ere rodlient pathaetheg car barto ayme e¥ent--
201% 0377#625&%63‘5 %vgljé%/d?él)go%gged, 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.



The abrasive zones or cells can receive or include dianonds that can extend
or protrude fromat |east one of the nmajor surfaces of the integral

resili entwoenra3777¢he size (|l argest dianmeter) of indivi @galusdeianessds can be
equal to, smaller than, or larger than the di stance between the two major
surfaces of the integral resilient nenber. Sone di anonds can 5protrude
through at | east one of the major surfaces of the resilient nmenber or can
prot r ude therabtaghyelzones ereells caviesdreer ipelude diamendythat canextdnderpratser . | n

sone enbadi nents,, at ast .sonme, typical the.maj orli t he eni.ngs or
ol s of el fedi g% pf R T eRrecs B fiatebra MRV flebive Hhse e MRS G 2 ona
ret ent i onjisraéter)iofindivibgal deindtds 0 PRERAL &, sIRAIRIERS of AP FHah¥hd@ktaBld Y by
hol di ng the dianonds in place, but also to the integral resilient 10nenber,
for exanplcevednythatwaampaist sefadeeakthe pategrpbichiicttysemberadamerdiamefdishmg wit h at

| | t th i al. of the integral ilient
anasor *r1TpEG TR E Bl §utBt Bt VS e SR B aBRb b SEha LG e o
tacky matigidugh bothGhaj6XanRb& ofahPImeSSH resi BEN et 174HRS kB odigRitshhiock at

| east sone openings or cells fromone of the major 15surfaces of the
i ntegral leasspomenypicillyghe majositadhidsopenings argekyohthe entegrhl resihentanguabar i | y

retain dia ds in the enings or, cells of the.integral resi.lient. menber,
typi cal |y Akt dhiand® Gt Aimend aincdBiedsls e rabuin BREEH RAIE amonds
is repl aqﬁ@gﬁw R0 8hINYy HoYdBg e ifh&THs i@ Placé, Dt SRS int¥irhve@liB@r Manent
retention of the diandonds by the sintered or deposited naterial. In sonme

enbbdi memembarhter exaregledly # way bf @ncashparbaty mamghed/ot diffusegd vath @deashask f or
orderly distributin r tterning of the.dianonds. enpl.ary masks for

G Stri bureit ey Fulh abRirr bl ittt TRENF: T TILR e SR P
provi ded gRrpsive articles are disclosed, for exanple, 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 nore tHasowmaembodimenes, kmadhesiopeniacly oratariel, lfor CRampbu b @ravest

peri pheral annul ys .can bE a fig if it has a sna|| r thic% ess than the
25core or®PHEVHHIESISE PREIATEADERSIIPTR ORATBE HE AHAT A€ A" "G RGNt act or to
whi ¢ t hey,aaauldtshd ifitedlad aGNRMA: ditbermill imelies oﬁacﬁ%a@i’iﬁﬁam%%&@ﬁ of the

centrally disposed core can be from about 50.0%to0o about 99.5% of the

di anet er rofairt diemondsanninsopapoigaor ofllstdfehamnsiprad irsstladnt pemibpheypadallgnmitieus.

The provided resilient nmenber. can be very thin and can have a thickness of
about . 30280UHH KGR SUSCRPORELE g P HE i M@@ge@?y fodier (e Qyen
about 50 .6 LA msaﬁetrmh cht FALEER T 1RO BhondEy heSihld- &S, MEmber
o v IS Amlc, Wi Hmblch KRR IR Bon i1 hESnlcr &l T2

ent i r ety depodited cwnerivdv dn doht embodinmatse thetihtagrahsegdicntamymber dahibeknésskes. The

different zones can extend radially fromthe center of the resilient
mentr, fionadiqnpdstly }Sgrazutlaaar paftFTing f the dﬂ%‘“@éntﬁ%@“ﬂ%&%’ﬂ core and

o et Sl ARS8 ELAIRR 0 BLAITRSF ogPRULS Wi can be

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



5 core of the resilient nenber or the peripheral annulus to which it is
affiliated, connected, integrated, or attached. Fins can have a thickness
of | ess twearoabhsut76100 m cronmeters, | ess than about 60 RCTrUSAEDAUSH3 Or even
| ess than about 30 microneters; or a thickness that is about the sane or

| ess than the average dianeter of the dianonds. The provided articles can
be further understood by examning the drawings. Fig. 1 10is a top-down

vi ew of pnHEey er it s¥elaveshifierent zoges thaiheve varyineomiokhesses. pris\diderantzaonee| es can
be extracted SUi- t e extracti nmeans.such. as. |l aser ,cuttin abr asi ve
oo T f Sy i e S RRL P e TRy Mtbef ol BBl S ik A s r o™ Ko

nmechani cghcldistheachtr0)y didposakage andibifRiripBdral AinuBRYs BonBtnasd #n of these
nmet hods. Plate 100 has a centrally disposed core 102 and peri pheral annul us

104. Bot mutesmostnnylugivdpdised bednewn@s admdl pdes pHaekaesslasnthasthasaitthe have a

first major surface. (sho in.drawn and.a second.. 0 ed.mpjor surface
(ber o 1 12Tt REflichh el oh Al By RS & SAaR e OB E P R st

Wi th eachnRihedd, oPffdcROE Bhs MMavb g tHilKknds6f ldslafaatiub1 8 hiidtoRbteAD RS Ve
zones that 1'nclude cells 106 where abrasi ve%(g)artl cl es can be pl aced.

Per i pher gham#hoyl 6@ migameteed, gtesendeds|than dhoued) mpaemeices poa dhickpessothelsls or

ot her voi ds or exanple, cellular or ro regi ons, also known as
abrasive2%8@8%8§?n?ﬂ% %Hﬁﬁlﬁﬁﬁgﬂag?38%@%%8E§Fd§58@“§he article through the
article to therthgvidsd seicRE cdbe RkthbChiRlersfodIRtExRMISEE el Making$ - FigAt 2C,
cells of the annulus and the correspondi ng abrasive zones can contain one

or hbre abnéy-devpaicw ofipdac ofshyst orifail DCmaske 1@¢d ffemonhivh proyidsfl avtaal ¢sonas
enbodi nent s of te .or foil 100. Each .enbodi ment has a central di sposed
cor e 102 Beratac LBy SHEPIA ST oo Rgh molote R BSBORrFO OE Pk e

embodi mendyiidgl Watek fl 86ktihp, dé@rociSontddinghhfdnessnRhl difgachidh forifldgand the
annulus 104 are the sanme and are the same thickness as the plate 110. In

t he enbodiamgmng), bt argtooatbehtion ofthgse tBthotlhPlatod 80 hava ¢antaly disposetilvare t he
annul us , the.core havin ane thi ckness as e plate 120. en the
annul s 108 snd Do anatin toheSeBatnatl fieset ety b FolbdrbeRf Ry 10
shoys an atdé FeRk V&' stbcd RBowR E@dr%@z%%ﬁn& AL&leRA oﬁ&s@@&aﬁd}%uﬁ‘a& 105 but

where the core and the plate periphery are of the sanme thickness. O her
enbodi nenbslosubbiplase bhibs @apdrat CoredlOd ced anmewmt 104 dry irdéyras edtheacteothard nor e

than one WO 2011/ 037776PCT/ US2010/ 0486Q3, porti on that incl ude lurality
of abrasiP\FélpE%rﬁ_ g 191 el @@ﬁiﬁﬁ%&y@g.abﬁﬁwwa@at H‘é@?‘fﬁe@ﬂ? ifie re

(i ntegraly, a%%!ﬁaﬁ&ﬁesc@aﬁ%%la%g@ Pﬁgﬁ%{aﬁ gk f0QmRBdR! @HE HoRdsNG i ques
descri beo? erein. In sone enbodi nents, plates can contai’'n nultiple preforns

or zones,grasweaor@thgpvoids diedextingds,. cellhlas er parbid gegienpratodmosnrmyblasivdi f f er ent
in size, shape, or arrangenent 5on _the plates. In sogfev\tg_rtr&)di ments, . plates
[

can“be weA9Ess. it caaipIdeTonions side of thegwigely Brgighsthe re ORIV d
abrasi ve L Liie]eh L@ b@%e&f(itnrfqgst. §g=2C, cells of the annulus and the corresponding
abrasive zones can contain one or more abrasive 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



The plate and the centrally disposed core of the abrasive article and the
peri pheral annulus or portions if there are nmultiple regions of abrasive
zones carwbeonade776f the sane materials or different naPeritskelo/oigsey are
generally made of a material that can include a 10netal, steel, alloy,
deposited substance, or sintered or sinterable materials in the form of
powders or preforns. These materials can conprise at |east one elenent from
Groups 3-Preti@if thetiaclpde p phirdlity abplarasive ponea proyalsa eontagirrlgted-eRtovidsdlabeatvicons of
t he abrasjyve tool or...exanpl f the blades. the el nt s [ C l ete
Cont i rey ittt e SRR Frendtosh gt BEREL LGPl Biss 5B

i ron, nolhhdeNIBonMddimaltiirplatianaddtaz Iﬁlﬁﬂﬁbildé[me 0¥in€ 8 zonkoSdrédsfess
steel, bronze, and conbinations thereof. ig. 2 is a top-down view of

an exenplmeyided divesd eldhenimabiindd pretosing imaytbedhiGercrfrin prs kshapo or Raandsasnbeen

extracted or ¢ froma plate such .as that illustrated in.Fig. ;1. D sc 200
nas. sent 121 1 DiHesp B BpBOGmae ufRs s et a6 DItk s egi on
that i ncligggss RomvwHidl ploidell ab@kive arREstchrbe e@icaddy abrasi ve particles 208.
Figs. 2A and 2B are edge-on 20views of two enbodi nents 210 and 220.

Enbodi ment 210Thegdate end thaldeytrallyspensserl ewre of ho4beasiyepetidlpat the pampherals 202.

Fig. 2C is _an expl aded..vi ew of ri pher al nul us 202 of enbodi.nent 210 and
| nci udes FAPHS ShPABPULIT IR piE il ThlEeR BRI ORI 208 O TN o

abr asi ve pattiilsbegifeant futentd. fimeiatchRnblall$ madBbPi nakirfab @t & iacltide 4 he
second maj or surface 207b through the integral resilient disc. Enbodi nent

2201hhas frnetalk 86l ollnye demsitc@Ghetangher sintcagdnurisugyrablhamaténed$ wdbs fabraelsi ve

particles in a manner anal ogous .to enbodi ment. 210. Tenpor ar r pe nent
et ent | oM AT reIom i RUaL TS ROt EHatn MhlopHithe CETIee: 308 SorPErdel ty o
i |1 ustratdroR pQLIdiOPR e PTERENSLR QLR RLh RELBRS 6f thahbafilOJHRifeF surfaces
207a and 207b is al so not” shown. At | east part of the sinterable

mat er i al axsmgle of thebadeh ehpeeinpiteralconlptcis (ontrea mutdriass F0bé plateel 0naregr al
resilient disg_.can substantjally fjll the cells sufficiently to encapsul ate
he har d ShragvE RPET. liel: R b bdahTE SRl BBy 41 YR AL o plate
or ¢§sc ke ReAtRehze, Wd 2dbindidad ARG US2010/ 048603 for exanpl e,

sintered, wth or wthout conpression, or brazed or plasnma sprayed, to bind
t he abrasi ve pagtl slagsp-dowhividey ef au ¢xdenmpédre ptavodedmateeral sdsildet diveok haskm

powder particles, if present, of the retenfio eri al . toget her hol d
t he abra§®éﬁaﬁ§@f P%qne%tr@ﬁ%%eé.ﬁome@[aﬁwct}éﬁ af sisad Hblglgpimﬁtsrig%gi nal
char act er,St.j fq; } iql i : g i erial
can 1 el S Ca e S R Bl oy D0 P i oIS retl L B

t her nopl gdtrabityodiecle2(fsthalt, conkuen dlresinopdrasles 20 eliing AdeatdedB tie cdpecapsul at e
the_particles, and subsequently cooled to.hold the particles in place. A

t heftos et iFHyCr @ dnRodmeds aetnd 13% frehadimertiZig hes Pt liidtsRoteoFed)n, and
e e FERERGRHASHLBY, Dol 5L 4 GG e it ol
abr asi ve ¢pérdiratre2 10and ariqles B&dabraswaphrtizivd 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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el ement selected from G oups 3-15 of the Periodic Table. Typically, for
different applications, the abrasive articles (blades) and different

abr asi ve wanvilgl3ggs can i nclude at | east one el enment selPettusdonessnEopper,
ni ckel, cobalt, iron, nolybdenum alum num zirconium chrom um tungsten,
titanium phosphorous, silicon, tin, bisnmuth, zinc, and 15conbi nati ons
thereof. Sone of these materials, for exanpl e, tungsten, chrom um
titanium orc@zwnm&@,mrt&%r%m&othhpqt ReMpELSHIOh %foradieéﬁbnla@m@ pRieyadetolting i n
enhanci ng, [ ebent on n_the sintere nt ion

St er ani Furah PANCRaPL AR St Byt B AR 6 REMURRTERFRARY i

known t o gréRse ohairsgn@tinB@riyl t9kdthdr anb hbmetha tbradilc phMtiark weplacd.i cl es and
i nclude nmetal powders, netal fiber conpositions, powder, or fiber 20

m xt ur es, Alsgrnataichhdepohding upen hreefingd ﬁb@actﬁs@éms Déﬁhy abianive raﬁmlfed@irnd dhed

matelals plthe{ t.]tl|l‘?21[a(%f0nln eprov rasij.ve rt es are

di sc osecfe piion WGiehial Gen ipgfudy & gsinppyb! elﬁo%r“ %‘n?en%mﬁ 1 5, 049, 165;
and 5, 620p48Rp(alié cas®) @3l Nthe thermo 1aﬁ4ct&h{ga{elatéaltaen&9m5te&mpdﬂ@@1@s the final
characteristics of the abrasive aI‘IEI cle desired, the matrix material can

i ncl ude asubseguentlyragoledrte ,hol@lethamrﬁcl@@npm@w e%the@mommreﬂsp@m herpsadethe

terials. t.h | astj b t.h t b heat ed t
encapsul Sl brigs BIRE paRebe S Raeulinet Bantn Sred B B BORbf e Fhe par t1 ol es i n
pl ace. A dhabimgadtld éﬂgrg&fﬁhﬂldocﬁ@a@ﬁm%*@ﬁﬁhclkbﬁl Mgéd s being filled with the

resin, and then the resin cured, for exanple, by heat, noisture, or
el et r omagnet iRctemmngyatetial foradding chepdrasivel restidles qaha:omprlm atdeasaoicy el Y,

retention, of abrasi ticl C oV, el ectr osition

et hod TPt SHady Fal Gouy oSS e TirRaR t%jbi%tf%ﬂ%a&?/nfoaaadf%'ﬁods) or

chemi cal aﬁbbh@ﬂﬂ()ﬁé GRd aDIRRR! arﬁ@l@??dl&de@ﬁaﬂﬁeél &eﬂé’hrﬁ&@@"chr?ﬁlcﬁﬁé ki de
formng elenents for exanple, WD 2011/ 037776PCT 2010/ 048603 bor on,
silicon, ledst omd tlnmemuse@niedrfnom CQppngsltcéan cabvdlt/ oonamglybdeun, eluenewn, | i st ed in
G oups 3-15 of the Periodi c Tabl e or. e ni ckel bdenum copper,
or al uni rffFpIIUM, ChromAm Rgst %élaané%v@os ﬁl&g?%mpfalmuﬁ 9 i ncl ude

a grsat vapiuilafioRd tHiTROE" SGhs of %%%ﬁals%’f‘%ﬁﬁﬁﬂl@t 5gs&<'ﬁt HBhiudl € vel |

known and frequently used as cutting, grinding, or 5polishing abrasive
mat er i al gitaloutn, cannfierro wsrbadel evithithe darbaibof dinmesdsathet refidB insefankingFor exanpl e,

cubic boron nitride, bor car bi t.un tenc rb| silicon carbjde or
ot her carrﬁﬁeH%%Q O%‘ﬁa@%‘g e éléf?é?ff@éfnea? Eﬂﬁe Ction MARTRIDRPde or
ot her cer@ifsmen &ﬁeﬁ'a’i?‘i AfeTéé&! Eﬁéw@{oechémﬁ%l éebr@iﬁﬁ e~ a{fﬁl thaygop Mohs

har dness of 8 or greater. SO m xtures of can be used as
abr a5| ve avedsevci aatides dddhecluécoantal mwdammal\ﬁaeianapcbmtnnmspcamter,obrsfdjeos ed, for

exa in U No. 5,791,330 (Tsel esin

app? cat iTgygures, @Hﬁﬁser Eecqi Prefenady e 1 .Sl&gqr%}fée aamdcméfgﬂ%lﬁ agd hefrar  sj ze,
for exa I t

st 1) by zeidindRE BRRIBBLLE WERITHC d8ME.D, AR AH BN SN he

peri pher al,92MaT; 6992916, W%l@naﬁ@ﬁ 620 @9% (allcTRbdsingg a nore uni form abradi ng
and abraded s uArltcearga?uV%{y, %Q}f}eng%%mpgg ?heV\ﬁJI{aif -chljaracterlstlcs 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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15Size uniformty of abrasive particles can result in a smaller and fewer
chips left by the abrasive tool on the abraded (for exanple, cut or ground)
surface. wp20tisr776nst ances, it nay be desired to have &Chrsaden4gsasticl e
size distribution, creating a nore uneven distribution of particle heights
protruding fromthe peripheral annulus. This can allow the | arger particles
that are protruding further fromthe peripheral annulus to exhibit higher
20l ocal phroseys silisorphranaiugn, sitaniym gt Bebtewaniden ap@shart ¢legentdistedrip Geoups

aggr essi v for anpl faster chini,n t, _a rougher (morphology of)
the. abr acel o0 REAORE IR Sim BB ARt Bl Ao R B o s v

particle size Al skhtidhdt iabove, RMDRBIVEGRE Bistdag indNideh drbe VaasE Jf Yid€erDis.
abrasive particles or with m xtures of two or nore different types of

abr asi ve [piamondy, esnthatBrhaatistlagic velldaorindnd draqnentlvorsed £5 eutieng, goiaflingaerd/ or

abrasive regi.ons, can be different in c sifion, size, .sha nd
el cal MESHER ERan g rEsBiely BU et ot w Bt 4R YR B core 1 s
subst ant igkiyld t@fc Bbroakitdidh MRrGPEAbiak afngstdn ArRi@sRicER RbIRI R GtRE | east
one abrasive zone is used to extract the provided abrasive articles, at

| east sorrertadesaer afishclecprrice cirbidenas whlk apgurpuim pride phethal ceapmish gan can

al so be subst ially free.of abrasive articles..JThis can aid in the
extracti o Brot R P ST R 4o By st & GeEd ¢85 or m t ham -
especi al Ipfixphiedoft thescaRdt@$dly SanPi dskd heshridife MRFBRADthdrRkc@}RAPIRasitd U. S
Pat. WD 2011/037776PCT/ US2010/ 048603 No. 6, 482,244 (Tselesin). The

abr 8&i ve mardésciredisclasedy éorreanniplel in BrS.Mah NardOM3P0distdesiut ed i n one or
nore regions or in selected areas, of th isc., Typically the rasi ve
par i ol 5. ar e TBPUPP REURGUSHoR PRI 19 have sbatPe By of ReTBh Sepher a
annul usesPfx dnlife, IhSHrastephacits ARY BN MEnRRI p&H1iER sERMIRELRIAINRPARKL I Cl es
or can be in the form of 5aggl onerates or granules that include individual

har d par tallohetbe altiagive Baritisles ta pptrddevroinl theip¢rmpdieiab anoflusathoddneenifo800 of a
circular resilient abrasiye disc.that inc|udes. centrally .di sposed core 304
and per | HGH SIoGHHA TGS SRR Pt tBeH o b mads e BB RP G al i y
of ¢ells Jef kNG RLbaght hirtiefes B RShY & Z9RQRy af¥ TP Cﬁlﬁk |Gt RPfeare

di sposed at | east ©one hard abrasive particle 308 that 1s held i'n place by
10 r et entabeasiveab@rdnahe 3@dded (v axatipée, cetl drgrovind) extaee nid othayiestafaestit shown
for a purpose of . clarity in Figs. .3, 3A and 3B,) for exanple, retention
materi al "B#7C Heimvgatbr?aéiagwadﬁé%db%ﬂ HOPhECA{NErREIHICHN | east one
facet (side)b@font ialiFEnciSME ProttiiBaforT B dphdPafufill RGSREHNESH: t he
cell s 306, énlgoguc aan exetlér ngf(ﬁﬂﬁa;%r may oﬂr ﬁay n%t ulﬁ%bl u&eaﬁard abr asi ve
parti cl edaigdr garticlogtha ot ppatudargnfedharfray t{caparghgehantu)us téeghib@ Aighsr an

edge- on éSvi ew of agne enbodi nent. 310 that, has centrally. difsposed core 304,
per 2(bher pcal RFRgPYTS duipse 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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wher e peripheral annulus 302 includes cells 306 each containing a hard
abrasive particle 308. The cells can also contain retention material 307.

| n anot hewoentiadirment, 320, shown in Fig. 3B, the abrasiPCe/us&l0/0¢80Pri ses
two resilient discs bonded using interlayer 309. This enbodi ment includes
centrally disposed 20core 304 and peripheral annulus 302. Interlayer 309
can be an adhesive or dianond retention nmaterial or any other material that

secur el y Mora&2t12d (Topdesdn)s ddietabrgetva@articlas cep he randpmdy erisnsrand@nlyi scs can be
wel ded, byaz sol der ed | ued, or bhonded to her an her et hod
nown 1 o PRECEARUR e Rl eE e SR B LBl A I 2r g

thus pr O\Z/padtm@ dr& iR fribAYRIMmon0En davly g af 104RBhE BNthEREEHHI 2B8RTlusdsiofthe3C 'S
anot her 25enbodi nent 330 of a provided abrasive article that includes three

resi | i entdisthrhsihped dirsdee pronededcandipesingde patticlas ovganibstie theafpen©f 309 whi ch may
or y not be the sane. Enbodi nent. 330 i ncl udes. centrally di sposed core 304
and eriﬁﬁg({(ﬂ%ﬁﬁﬂﬁﬁgugﬁgBMAncude ﬁﬁg¢ﬂﬁ mﬁﬁﬁﬁﬁ%mare edge-on illustrations
of two additi gngl3 gaheslidoRatiBustddsh 8NEmBPment V0V dadulapfaicHCabadsiveC! es.
Enbodi nent 410 1ncludes an integral resilient disc that 30has centrally

di sposed qissrthatonclades cenidalpedipived edre A andipergdrral hatulirad)2c SVitind 06
cont ai ni ng_.aprasi ve p i cles 40. fi.ni .abrasi ve zones.. Externa

et ent ol CRRPER ik 20 Ak Do TR R P e B BN RS IR des
abrasi ve Wahtn @l1§8306 4 dishobdd £ A6t Mkd Moradivd SAfEIe30R Mak i1 P Fhcd 1BaSt
one of the plurality of adhesive zones defined by cells 406 that include

abr #i ve rpentidrcineterid0y) 7 WEthis tinadells e arexiamal datce (riod bhapdrpfor iaputivec efrbodi nent

illustrated.in FEig., 4A, apbrasive partj.cles, i ntact w th peripheral
annui s 459 ER 3 et PR Frinie aiegtion mriala B Rt vt bged Fon
material Jobcdd thy sirBaclRAS: 1845t bhe 3 a8IdS) HHRE ARt &ubiehRhict ey TRIgId #1 used
inthe rest of the resilient disc. It can, however, be anotger mat eri al

t hat can surfe¢alehewtdneths achs Wonpuoheich sn byterniahlayedingy ermay notanélode kazdani cs,

pol yners, _or.other materials designed to hold abrasiyve rticles in cells
and/ or asa@raétveipﬁﬂ&éwaagﬁ#@nf Ph wﬁ%mgﬁgﬁwéwnsﬁ”&e@brﬁégi Pl ineedsion

mac iy ned way ibr BhEGRhodMERSI 108h R} i:&{tl%ﬁ%l AshoSAR o 32PN hRE ahflIEOTIACT

with 10or protrude fromor through the first and second opposed maj or
sur f aces wdier¢ heiperal pharlad 3@nincludss atls 8O@ caohtcegraaling @ bardiabrasiveipatiobs
abrasive 3%i8.s l%he cells can also contain retention material 307.

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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Fig. 4B shows enbodi nent 420 that has the sane features as the enbodi nent
illustrated in Fig. 4A but includes two integral resilient discs having
central | ywoizepasedecor es 404, peripheral annul uses 402 PRAUS2M0/04RHO3
abrasive particles 408 contained within 15cells 406 and that have retention
mat eri al surroundi ng the peripheral annuluses that can contain abrasive
particles 411. Part of the matrix material can lie between the two integral
resi | i entinglpdessbeastycaetticlesstldns ingoatachyith anlpast anoamsoftqtéﬁast grelofidfee sever al

(multi-la ﬁ?rraﬁﬁ% f aﬁfle uszton?shtzefjmggga ‘gglllsts ttﬁat 1n<%13 aalt‘t;r SIY e a}r]tclgles Q&ad

mechani c F &y e a sl e rntegral

resili entE;dérﬁ@l refibmatcpidl 217 ibficleaBoliMint illdskieted at Biganal igrabarRedi ment  of
a provided abrasive article. Flg. 5A is an enbodinment simlar to that

illustr att@mqlw, A epntazBwith pﬁﬁpleaytlaimnul@s 107 ehihe ditegrabregilieniatisch ddiceatarnal | y
di sp, sed 04, and annul us in that
el ides "BRPHATBarp SPEABENRAR Bin IR e st i Tl By B "ot
enbodi nert%st%z%etﬂeaheﬂtrtﬁdcu desant RS QDI aiBiRtr mbicHSL that @ ihdludd e sdnfe Whi ch
has been provided with two 250ut war d | ayers 512 on each side of fin 505 in

Fig. 5A cPhwooertwhwidn laaljersntgago.ceianfior, pelyntees, abetasi wetepels |dp$1gm<;d t@f article
(bl ade) 52 can clude har abr asi articles in a r

ot tor medont fgs P Buriftes BeG IS A ol BN ET e B R B SRR AT PeNs o core
of the dif& HIQhESEQUESRIicdeN AP Ypapiicléd v 1laade cartoB Be ffhscdnfhcp{?vﬁl{' ous
enbodi nents, the cellular annulus and cellular fin provide support and

int&yrit wrtpoottltde froms or thodugbrtbdbfiest pat sesoBDafposértemhjoadefaces piethe pempitcraln
mat eri al ql har d aPra |ve(1 art%cles §$e to the small thickness of the
i nt egr al 40Ul PEIE e SPERGAiSG HOFRSTE IS of the disc or fin can wear

avay ' VO 20111103 7 ARAYHSRAIALAABO WA ARAHBRGRKTARSE i hOoBgRkRCESS of

bl ade cutting a work piece (wear faster than the retention material)
t her eby pHesemd indig dﬁolvut malidesltwo estgrbrsideitahsts heVvie) cerorahealispasdl

per f ormance of t he. ed abrasive articl.e i ncl yde, an
abr asi ve GFSH0GsPLR efB ’HP‘E?& ﬁ&a‘%ﬁt B¢ ﬁﬁ‘%rﬁsw?aﬁargﬁlrséééagé"?tt“ﬁe E[Bmcan be
forped by.cHt 866 hMBhadiAe 'ré%@ntﬁﬁ%étb'ﬁal%ﬁ%ﬂ@ﬁ% bhe%@ﬁﬁl&erﬁ%nhﬂl‘us?é% tRat chfie core.

In this case, the integral resilient disc within the processed, for
exanpl e, c@ntmtreat&dsmdapeasclvsa4uli sItarmfptb@niathatahslo:anélem&QO tlnd’nevoaibt@m'lve

di sc and/or. .a part exa abr of the a SIV disc.
Fig. 6A ifFfiligtt %%HCL?F%%@BW&HW&‘P @@ asPide Soeral (ot BY8Ee) ¢ hat
i ncl udes r ore 604
ong por i apef KOREE Stey B8 Lashl Eﬂﬁéradtf%%%ﬁt‘ﬁa?yg% Bt SRR HaL DTS hat

i ncl ude abﬂa&:wanghnmmghbsmﬁ@ﬂuhmutmard | ayers 607, and retention materia
or matrix 612 that |ncludes ?r abr asi ve partlcles 61 rally
%ﬁ‘

di spbsed cor e [88% S ibtogehsl {ugminpnihe embadwrsnt of %Prww&ﬁ@i)wgwart icle
610 on a a?t@él@dh[% 91& 1§"aﬁ ARbodifreBt sififtaf (4"th {6 fiustARNEn @%"QB%‘?&%QJM feEfihd ent

di sc 610 can cu
disc 510 that has centrally disposed portion 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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15substrate 615 produci ng kerf 614. Fig. 6B shows an enbodi nent that
includes the integral resilient disc illustrated in Fig. 6A that also

i ncl udes woppr37fibange 616 (readily available in the i rdWAtS2Y1D/O88B03AI Nt ai n
t he abrasive disk or blade. Support flange 616 can conprise two parts 616a
and 616b interconnected with (fixed to) each other, for exanple, via a
thread, and can include a shaft opening (such det alls are not shown in Fig.
6B). Bei r?gd@mk@@@m 19 thmr@re@sé ©h b@ﬂ@autwwg A ek Ricet fesar fastor thangheectenigne 16b

of support aa gleere% pr n(C oerncil rna Slst cec( cle%to earanrzie tloadgncbetween
SPERE S S R I of ¥t ati ng

t hem vi a coﬁ% ssivera ion orc roc

bl ade on dfhig: slagé.and cutti ng wor k- pi ece by t he bl ade. A vvork p| ece is cut
with (by) a part of the blade protrudi ng over the very outside edge of the
hol der or supgevided abrgeveasicleptrat glCB@@amatthM@bmdaﬁC@éoetchk@nd atpgrt to

rel ease r enpve the r veen 1
1 o radligiy AT gethal oot PORT sy Bk AGE ak tFdhive emute hinab Bl g
integral ds@sick heihe cBicSan A1 caxkShel Iuﬂ HI0RSi iSRRI WitHih #agRo&kéed orhol d the
bl ades as illustrated in Fl(g 6A Wi thout showing retention naterials.
8

Support faxamgkes sieteeed dbrarster dsesipport FugalseBinfatesls dupsivedinaasl/draparany
rigid matferl al and, are t | cal | ﬁ}al uni nu 30zirconium or an alloy, for

exanpl e, 'St &M% bgats]é’gl %18?7193 GARTASHE 4% yeri c. Support flanges can

include at | easp dAVIRAEESaRBEbOTimBS: éﬂéﬁoﬁﬂéiﬁﬂ)réﬁ% SAO@ND ARl dudes pwn as
part WD 2011/ 037776PCT/ US2010/ 048603 616 in Fig, 6B and 6C) or can include

onelpart intedfabreshentdingthet kisdentralbndsppaed bwe H8dpot mrinhyrad) pnmdusn@EFent | y
fixed to { he ab SC .0 ig. 6Cis an ill. st i on of an
oo moriengh SRl S Darseides e e hadingfie pdly patitRLhFh paheRs

i T ustratigghed 807 laBd re@&tl‘ﬁhtnm%al LEhRMA G’Q t'ﬁ'ﬁttlﬁélhéés 6‘[Hé}tab?a!s§v‘3 ﬁaﬂfé’lé&‘@?

support flanges 616 to hold the blades. 5Fig. 7 is a top-down view of mask
700 si m |Gantriaby pisatwdl‘ﬁ@ @Honeludes shify opdnisgnal 3 usfldcfmphemﬁmtgsarmctiaﬁl(tam be

dt k f ded t | t di . Mask 700
oo core mendtalTRo! g & Slrufr BN fehe i gar ik A eafi e G S5ia ar
el g4 ve 46 ARL b1 D6lRNSS Qb NN S99, 0 eﬁﬁ%@&&éﬁft R 00 RRGaner a

annul us 740 i ncl holes or cel . Fig. 7A'is an edge-on illUstration
of mask ﬁ@élllltﬂtaihscuﬂudtlatﬁdnatF@ 6tAaha1£hé$lhmslrudes sippet 1408 616i (gradilBavalable

expl oded .vi ew ortl on Tf abrasive particles 708 that
have beer}nalawslaﬁ @Fql%q‘?c?g ag?fVe #S&PP%{? ange q1 5&@{1 ‘PaPtial ly in
cont act ddl t | r |ayer
703 t hat QW,?%EEBS%@% h%ﬁé.f’ﬁﬁet@%?ﬁ‘?eg‘é@ﬁﬁﬁ% erﬁt Rtk o8 SISl of Ve

sheet . Thhgada,rmld«:hmr(cardeass‘heﬁrbpmlmg (srels Hotaidckre abvshowatie Fig@bB) dBaimgnds wi t h
or without presence of rete 5 material in jts pre-processing stage)

can’be prnsewgbféaterqoape%@@awﬁﬁéa bty RAts G1Pa gp O] QbR sPRt Hangedy isrie
powder ed @5@{ mc95 exgﬁﬁgé tfcGfiadd ﬁek‘w% RV QinFRE R Rl AliQidd Bidedg an

enbodi nen OVI d rasive arti
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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Figs. 8A and 8B illustrate a process of naking provi ded abrasive articles.

I n enbodi nent 810, abrasive particles 808 are disposed in cells 806 of a

pl ate (newR)2011f3r7780 exanpl e, such as 700 in Fig. 7, orPpaTaiSate/01503 f or
exanpl e, such as 100 in Fig. 1, or an integral resilient disc, for exanple,
such as 200 in Fig. 2. Sinterable retention material 807, for exanple, in a
formof a preformor powder tape, is disposed on at |east one the outer

si de of tHé ipFig 6Bomdpaler etn ingludeg pag pareand/ordiesinle gidedrgad @@see can t hen be

processed _under., el evat ed pressure.and/ or tenperature= essure is. applied
" the: airBeron o b hallRRey L beRie BRERELAY R GRaRti Cakdil®y The
arrows t Qinfdmbddiiferdldr as int€urpatdilisdt @isscahd laBasive kO ARk allusedtea i PRy, phat e
and/or integral resilient via integration of the sintered material with

abr asi ve pislraut edtessioanenteried thpit alse izoheros supperteiipnges ¢ Kstolliokhthedilagies. The fi nal

duct is illustrated in Fig. 8 is.siml t nbadi t..sh i
oy ' Sa | R LR GheByR R SERRCHI0 B bR Hlst 200 iR Fr i Ror " "
powder t aRghpWm&R thatdtd rRagkd ¥ RAdefommmRlifeRrM oniiéediﬁﬁegfail Badidnhdidk. S.

Pat. No. 5,620,498 (Tselesin). WO 2011/037776PCI/US2010/ 048603 Yet
anot her avibskdi0fehas cprs 7120|cartral byt dasposgd Elagiye topergderal anmuhiss7Ordsoelpento, a

| f .sintered nickel /cobalt .that. ingcl i icles i
sanawi chdibaFEerT e FO e ePOr S Hl o B SR BB 24 e +
material R&Q pepdemhd Fif e &iAtabedn NilGkalidcoPRhk T0aNREt i§ RinfTRked RNE

integrated piece. Fig. 9Ais a top-down illustration of a sheet that
5i ntd udesadbegpyposheet Wpe Fi@ OB i§ borxploi¢dayiew df e poeianveftthe 78\ anshofvst he paper)

t hat has been et ched 0 exposg annul us 9 n i des) .t hat
el udes TERBS TFRTe T8 A ¢ HEP i o LIRS 10T Ghagg o 4By o8 e e of
the same GEDOGIiTeHta@REd SRRl F¥ELInAP 4ithNRAKedNCHULNRS BabHA o MRk 1a3c] ude
di anonds 909 that is sandwi ched between two support outer |ayers 904
Annul us 908 danbe beedhasivelve thcayaatdriabbig fsddbern ewppof the blzpger Ehik agtetes(aho
10expose what. wi .| hecone.the peripheral annul us, of a provided article.
Fig. 9C SWSRPlY bmate pdps byl CREER R i it el PR S He Efeer . i

i nclyides HOLIRRS b%r%@%sih@%%agé}ﬁah%%@éce%&ﬁf for ORERYI0GInAR&, iFR0LRBET al
annul us 902 i s supported by supporting flange 904 made up of 'support | ayers
(in one enilosintreabic pdvedeserdopeatetials ayratepos@dpvithsercrantion matkmjal th@bvslapport s t he
i nt egral Cﬁ‘rélﬁDSi li ent .di SC'%}%%?)OW sides. One enbodinment illustrated in Figs.
159A-9C dypent of 8 v IHPSHOLES core that is substantially free of

abrasive partighesa fldt MAkk-HEh YroROA M SIHBHITE Bbrabil b YRIAL ¢¢ by Fi gs.
9A- 9C can have %ﬁe/&l ayer 1?lﬁlat gn?F"ﬁes a rés e part?rgFles %e conti nuous

t hr oughoutmtddensh &@0, abrasivtepasti dedRiBi are dispdded iecdlls &9Hiolf b phate éndska |ty

di sgosed core tha% has been rei nf?rced gfy the at | east gne support fl ange

and?% perprelarudidPlan bitoli Udd ¥y 1P hroreranude. ael 2t 004n §1e-tlher ¥oThe
provi ded : [ M8: L.cl agted: f o ‘ngﬁﬁ . 10t her
structuréghl%%ﬁlg%e\é g\%}{ealgﬁg&?)erxgﬁ@%égg%re 02? rgrglggl tQ i ?Pgéﬁ?lgg%tge t %t(refé%ln. I n one
enbodi mert7, fonexahplacinurferrhay¥ b pfordgoopsyded paj 19 idixposddroasit Vespatetthe ! es can
be processed at el evated tengerature, for exanple,. sintered with or wthout
the presetéed st o the Riicer prak a1 infgesl aaiiisnt divged hpHiss st BeBREPEICCISAd= | n
this or ameOlReReCTRQMLITRNor A AMRINbIA0) Of: BBHEMAAHL FRLRY ¢ he
structure havi ng abrasive zones contai ning abrasive particles and can

i nc2ude i(pérpkidiail@donkd facttabf i pldie) sholvh i tiphasavdrefir the abdsioe paticieng

and/or after or, in some enbodiments, in the absence of sintering. Mlten

mat eri al abfeapiinia andr entothe glatg ans/qrripisgiabresiticniovia inteEption of the siatorest eri al |

or can berng[glli%l\(ﬁfhegor%sri%;ﬂo?@clgg(%n%rtﬁg 1B OAdFSF i t‘éé‘e&f@egﬂi%ﬁq dS. of ef)r éasse”b' y) -

In addition, the sinter e naterial can 1nclu usi bl e an Obr azabl e
mat er i al pradidt Grillagititdd ividSg. t¥BAn Vil eifni DB kS BB cabddidese blicaiein Figd 3| 8Aa3B, i nto

non-
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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nolten material or solid fraction (skeleton), for exanple, of sinterable
material. Thus WD 2011/037776PCT/ US2010/ 048603 "sinterable retention

mat er i al "wo=0iwmBerided to i nclude, but is not |imted topCroskiaissnsl
brazabl e nmaterials as discussed, for exanple, in U S. Pat. No. 5,380,390
(Tselesin). It is to be noted that processing at el evated tenperature, for
exanple, sintering includes, but is not limted to, processing at

at mospheri ¢ orY¢t@anthpr askedimentss ilhstated i Flasa2andy Iprtleis sbedigrmt. gtlaysssi ti ve
pressure, AJdncludin I |.aci the materi.al under pressure and/or | oad.
b ocess: i) Mo ORERe AR R iRt 0 J7 Bl BOPROuRLRRROF Sl Phapn

and/ or oXhgtrZbfMGsconingd. OraydBW Tsapport B AR bohddddo 8l site@B M Rel/édbaui d phase
and/or in the partial presence of the liquid phase; in a nold or tray, in a

furnace deydrio make essintaprtcerigem| g B mtaioppoags!lusrgionef holicet that pr ovi di ng

i ticl ' L1y di d 10cqnt ai ni
coseht oo uBp PO B8 BolFR IR s PR R TP Ul i ST, Bt ng
abrasi ve dqaaelialagso xpokdistasi il wekbnHolesig)dheidclies s oMiens fhakinbmdé he
structure by the use of a mask as disclosed in U S. Pat. Nos. 5, 380, 390;

5, 817, 204tiaragnls5 Fag @Bo¥ 8 s{dalview obthe simy embpdisrenhandsshioys layiee 984 thatl e can be

d.b i1, first ,al.with a l t i f
ven o dBruERpas il fefls o ftosTand Bt BhthPre P Re IR 08t i g a
15second |gRe9048! ARaNhE)6hab bedetciANERY e chMdtPduppa tdyetsagydritodt her
section(s) and then processing, for exanple, sintering the nmaterials to

f or @ a urixpasoywlsit mald bacane thhgeriplswiltannglus of uptowided hetcle. elgigo¥s slwont the ni ng

abrasive partigles and regions, containing.essentially no si ve

par £ 6l e BlFa hAEFb RGN GO dhign 1o Hrvers berien 307 A Udes
provi di ngyaoRhdi shhft b?fetﬁﬁg 5090 CxS i phEraf hituflsaf0h 8 s MRipbitXd BRbGIpbAin gl ning
about the sanme or ditfering 20anounts of abrasive material, assenbling the
bl ocks i P0dburtdeiupgpfsep@tri epehiip odno embpdmant thesepyirylagerd compnsesiibeuinmg t he

assenbly, . preferably. under pressure and/ar logad, to form.a unitary.

ot vot ut dhHPE R SR R Cea L A R R BT S Fisiar do
not 15 For X 9emhLe ha®l) 8By Bshbel @8redREd iV SbsianAaMRREL & dhgashlAfkSc14) ©
described in U S. Pat. No. 6,453,899 (Tselesin).” 25Provi ded abrasive
articl es Alaamnievebx hnabtrethtfodonema ijhhsatted byddgs. BA-UT bar hast theclhyereatby neans

O O AL oL ol eroston, | ser, eLeption beam, GRS e o
ot B 6 SR O a1 6 ool o A, R 1K
l'i nes betanderpetipberploaiibn provideatbyl thastchghavapdrey of theough or predoni natel y
ot fbd s by UGS EHOSY HUEHS BN YRR e BiTorh B poBE et b vel y
through the RELIRAGLAL oRNHhYS p?éfofntf'&i article disposed thereon. In one embodiment,

the structure having regions containing abrasive particles can be processed at elevated

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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WO 2011/ 037776PCT/ US2010/ 048603 structure. Alternatively, abrasive products
can be "scooped" out of the structure. For exanple, extraction of abrasive
articl es woemipsorwessed assenbly described in U S. Pat PCRas2016/04883 244 and
6,453,899 (all to Tselesin). The articles extracted fromthe structure can
be further processed into any desired 5shape or | ook. These include
cutting, dressing, truing, conpacting, heating, cooling, sintering, coning,
forgi ng, émerr@hiﬁ r@entlﬂnem@tﬁ@al” isrinicnedio; 1h@}udq, bt is gabtimied tos Fiesshle A

AR T AR TS S T I R

drilling, tomseInbteaghaa@ebeggglﬁgiat@gev@fedmp@@tﬂm fedx@Mplchsiheeihg h&Tﬁ/dés Ocﬂﬂt igy, the
extracted sintered abrasive article or tool can be shaped to be fixed to a

t ool car rnoé Hmitsd dh pagccanngptisonomhetapr fogm PEssHre kt Raghye @BFBgIMBCHUICt | ng

bl ad or. shaft of r or t unt 1L.ng on arrier,
Che ox r REebhosoaetl? el 8 Fifhe Mramleof PR Rk caleiofEs

re-cut, Q&o&sglhgdan bdcuPTEde pf’é@éhc@ro@%%ﬁﬂectfﬂé%n@/b@%dﬂ@ﬁbtﬁﬁﬁdl/@f S8y, be used
as grlndlng wheel s, rotary dressers, or the elenents as the cutting and/or

15gri ndi rﬂgd@égﬁr@tml@trMSphtmalglaxﬁ@hdrandfphhmgd@ha&mmdiongl ﬁl@@hﬁlal Pesangk o6 of

divid t.ract ed. d ab t . | ud tt
renber s (BF AR ERHG: HHLPOR GGY. PUohE S LA Ha e SelenrabRornil fetor

circular, chaine hféﬂid@rfef:ﬁbbﬂﬁlgaﬁﬂamgl@e aﬁﬁéﬂe'haglngla%@i@@allfdﬁﬁob&fcc%arrpl es of
t he use of such tools include cutting, grinding, polishing, |apping,

dr es&i ng,confaiingmgssentoliymeribrgjvegheiv@rindg,pedphdyalraninnigs cgmtalpmgm@rasa»rm
20friction tool.s cifica t he nenb an be used.to fo

2br 51 ve TBEiSRRELTR TRt il ey U Bg he ARSUDGHIS Y o fae SF

cont i NUOYRaRTasidiicicRld AU OS. Rah NKRORBRMIOB!S; T As Yied § 98(5 éﬂ? lloﬂ‘sefe's1'i‘[§ but
with the segnments fixed, adjusted and/or joined to each er, by

wel di ng, Altanaivety, tlmrmiﬁtdc carelchpmparad byrdcpusumg atforst matbaalemdl @hmelrnuous

notion and tools h n conbj nati ons. such characteristics. Exanples are
face- gri @GS} 8 EYyPPa IESIPa‘FlBE’P dntg Q8 8IHAR Of &t g%sgrnﬁ@ofigoosmg@ s,

pengs | wheghs, m@t@ﬁlalc}ﬁw r%‘%l hiftRPkSnc R BN GFSaficldtah BfHeRb&tibAR) arkPieP®

machi ned wth these tool's ihclude sintered materials, conp03|tes
eIectronquogmmkggbmgwnqﬂemumhsgthenmnrmmto@MassunMHyemuaw@nﬂbenﬁuhm@r
all oy, steel, netallic, non-netallic, raphite,. carbon materials,

har d” et af¥CUESHRAPEONTLANTINPE BPragiy'e prieapid COPFBLISTI SV AR,
concr et €, yht AR ASAHE ARG SY eﬁgrngfawgfanvmasn%%ﬂaenl?cnéde%?ovfl&lﬁg58 made

out of natural “stone, artl I Cla concr et
plurality of blocks of sinterable matrix material containing about the same or differing

20 amounts of abrasive material, assembling the blocks in abutting relationship 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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WO 2011/ 037776PCT/ US2010/ 048603 A nmet hod of making an abrasive
article is provided that includes providing an integral resilient nmenber
(pl ate, dwecepifwirt7s or mask) having a first and second eppasedonsscos
surface, the resilient menber including a centrally disposed core and a
peripheral annulus, wherein the peripheral annulus conprises a plurality of

cells, wherein the cells 5Spenetrate through or ﬁ@? to at | east one nmmjor
surface ofrugtes. pdicrmstisela abasmyd M@ducéh@amh@eﬁ@me@ tobthe Sff@c%l(ﬂaslf(&ntl ally

free of cells,. dis S|n ab as rticles L9, L cessing
the: mombareab e RFRRRAORUFRR Y EaP ol SefGrel bbilS il 0TS g

pernanentN@ﬁsquQ@maﬁp@qs3@Qﬂ@ﬂmgna&bmn;he nmet hod can |nclude prOV|d|ng
tenporarily retention material and a material fromwhich the pernmanent

retention mat eflicartigey W@gteehf@m thoesrappreesan e foers prackssed inte rBY desdred

el evat ed femperatur |nt / nent retention nateri aI he integral
resiii et HEnYePe r}[z\?%e%%é‘ﬂe b ey ve, Comploii, Brarther coglil¥y i ¢l o5 can
be i ntrodugaeshd, BbSing Brddhd) reﬁﬂrﬁdlﬁg,(l;raz@@é |1r$ﬁltr9t1ﬂé"'@m§1%rfghﬁﬁfgr akardhid) Waki$inBy any

number of neans known to those havi ng ordinary skill in the ar They can
be i ntrodweees, pia@mgeadéampn@ ctabyngt giolding anctmaﬂumgg vdiigh mmgmcmdasihburgng,

pushi ng, blas gg 15sh ot|n o& autonateg ﬁ nt The(ﬁbra5|ve

parti cl es® ¥kt 5ER OBy ar“PW e I & &ng P%én%%“ Adhe8i V¥ adj acent
to at | eaghrsienaheass of one major surface of the peripheral annulus and
all ow ng abrasive particles to fall or sift into holes on the opposing

maj 6@ surf ace bfpidabg, thesiﬂraceedtsimﬂ@brasiwertmbﬁr atoolecap detshaiedso be fixeh® hol es

of the resjiljent ne are then.tenporarj | hel d i he adhesi ve
T g e e L e S A
to be fi muﬁﬁigﬂh@c@noﬁotrﬁ()urﬁﬁﬁgﬁ'tH@cd}ﬁ&t e &%raé’t%@pﬂicéi%@é athtbRl Qvlabige cel I's

of the peripheral annulus, the resilient nember can be processed to fix the

parti cl esatifesdande owchinad.otcet, dmpuprdgessnddhand dmwsés Tt¢ pfovsledrartanhel or
reacti on between, el enents ang!or fornms a flui en nnterhﬁL t hat can

then be <BMPALFIdAr Sidigghes r(?%’&%%fé@%.%ﬁ%%@ﬁ@@f&ﬁ a3 the HLLEABHO conpri si ng
thejgesi |gr§1'a§n%r@§?ﬂ€ﬁts oPhbhd16e Aaaddinkio? 'aut@ﬁ%%m% hef. gt &5t iadividaat can be

sintered,” infiltrated/inpregnated-saturated deposited, thernoset, or
theranomnudmedpﬁmamaﬂdmummaa@nmmbﬂbrak&lu&hﬂemuﬁm@enmﬁbﬂsﬁxanwhg, powder s
conprisin plastic r t her noset.ti ng resins owder

conpri si d@éﬁ@%ﬁ fee@ SHER 25 peipslts @3'?13%5 fox cyedar, ﬁléarwﬁgpwafew g mel t,
fuse, curgy; rgtﬁécfés' pﬁ hGULRGPres SPf?ﬂgrusé‘BPﬁl%h ’tocﬁpﬂltclutalei‘ﬁtrtﬁlgggnrﬁﬁr{g k' ng,

freezing, trica maghet 1 ¢ 30treat ment or otherw Se proceéss the

mat eri al poIEx]aer,I leysping, dpess@mgsmﬂhng;sretﬁgﬂenﬁlgr cltahffemng)vled’bamlmgtghpphngmﬁdude
sintering. at relatively |0 %Cor | ower) or elfatlv y. high WO
20149 037%1?1 > Meicgagsheally, the members can be used to form abrasive ségmented

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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(greater than 900C) tenperatures, heating to nelt the materials, applying
pressure, or exposing the materials to el ectromagnetic radiation (for
exanpl e, W 220uisittbe, IR, and e-beam ). Anot her nethod @®CTrsRéNH48603
abrasive article is provided that includes the steps of 5providing a
providing an integral resilient nmenber having first and second opposed
maj or surfaces, the nenber conprising a centrally disPosed core, and

bondi ng a per ipmethad ofmmkingamzbyishe Bpelsinerevided gt Inslusigs proviingeht ral |y
di sposed .core,l aser. or el ectron.hbeam wel di brazi sintering, ,heating,
fusing. ineef raRfhyRepPedalie Bisg P Ponbitge e A and i ohRBedar  on

t her eof , mjeF Qirfact,iBe REMicRNBEAberaRAIUEMS alcBftrAiNaSspkcd €58 ind@ABerditeasi ve zone
10t hat conprises abrasive particles that protrude fromat |east one namjor

surface ohnglye whareigihd paripsetal emuluseepwriscsvhelpelity ofeellabrleseingheenlles ext end

outwardly fro t |least aon jor surface .and erein the core i.s

aubsy ant sy Peatdi gy T3t ShaBunidr SR G RRR i E RS o

annul usesyRfrcihithScdé istdiBsthmsllyifRRof BBIND BTspSsit) Atrsdivdgari@tEitMhe cells,
characterized with tenperaturé of nelting that is |ower than tenperature of

15nel t i ngindfpradessiegihe npfmbediso thas thiejabrasiviematsewles ang fig¢deinghecklsdyper at ure, for

exanpl e durin interin sych..annul yses can nelt ile.the core is solid,
and 't 1 denagaF ooy Wap; AR PR S b e PanC it P b wEPaRe

nodi fyi NGecaRPHhickianamAfa hlRriflet@R W B Hhemhakst RRAHGK AictihNgorivas (foeast
partially, a presence of cells in the abrasive article. In this case

abr 8&i ve gamplec h pewdérshadrhs underiedevetsdtempaataiainiantht ipeinpanent rgientidn posi ti ons
after sinteri.ng. .20Vari ous .nodi ficatipons and alterations to this invention
W T becdhEepar Rt e LE aRTT RSt T He STIO6 €1556: departing from ¢ he
scope and Sp'rAbn@ﬁe%ﬁ%ﬁ&%?%ﬁgéhﬁﬂgu%&i@ﬂﬂ%&ﬁgﬁﬁﬁ?@ﬁ&ﬁﬁﬁ?ﬁ%[%H?hmﬁh'5

invention is not intende e unduly limted by the illustrative

enbodi meringulantly exanphbes o etcafiokidwinertbose lamugtondinaryushl iexberpt.eShanan
enbodi nents ar esented.b - of exanpl.e only with the ope of the
nvent i oPCIBNPHUSRidAT TR Py i iBE B JERy TPk P ULERE PURIRE ner i 1 as
fol fows. Abbtid Sl RAGRS Flat@tknt NThOASadV S FdrASIKS @an%eeceﬁg&%h[& KGR pacat ed by
reference in their entirety. Wuat Is clained Is: 1. An abrasive article
conpri si rfy:placing an adhesive adjacant egatddast esnd areast of amipejortsaufacegofahé i r st and a
second op QSﬁd H%EO{ surface, the 5nenbe[ co rislpg: .
eripheral aninulus and allowing abrasive particles to fall or sift into holes on the opposing
major surface of the resilient member. The abrasive particles, in the holes of the resilient
member, are then temporarily held in place by the adhesive until an integration process
20 such as, for example, sintering, 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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a centrally disposed core; and a peripheral annulus conprising a plurality
of openings or cells, wherein the peripheral annulus conprises a plurality
of abrasiwe 2aars3776hat conpri se abr asi ve pactriusk@s/otdsas
protrude through at | east one of the major surfaces of the 10i ntegral
resilient nmenber, wherein the abrasive zones extend outwardly fromthe at

| east one major surface, and wherein the core is substantially free of

abr asi ve (gtsates thap S0QC)dpmperpipecsahedtiap éo mek dhamalgrials, anphiing NIessR i n t he
integral resi.li 5 rises

nt The 0 . di s 3. An rasivearticle
sccord ng povat B ISR AR SRS e BT s o Pim ML TR I et Fee
protrude yehmough both the first major surface and the second nmaj or surface
of the integral resilient menber. 20 4. An abrasive article according to

claim1, wher ehnpthdrancibor ofanilinglps plyssinc awicks ip proyigdedttbaitincdudoy theotteng.of 5. An

abrasive art.icle accqrding to ¢laim1 er.ein the centrally di sposed core
Socanpr doevitig PErAtandnb P el Fhopet B R DS kP he SR R

sel ect ed uFfREds Ghewignbr é&nﬁﬁsiﬁ%w@ cBRFalQdiipodaitiote, and bo@in%\ﬁl patiRsdlve article
according to cilaimb, wherein the el efrents are sel ected rom copper,

ni ckel , ianonlus hevippdeenimgs ot obldd ento dleashiddty dispaged pore dascuen clertralbeamt ai nl ess
st eel , 30brgnzq§ and cqnbin%t%ons ther]gl?ih1r WO 2011/.037776PCT/ US2010/ 048603
7. An’ abr5afive UPAng WG e Mg 58 BTN e UrAEnd BB 2pREPBF nnul us
conpri ses; @miifAdh tRA€oeWABRM thehelFR¥AInRulEPiRlude S 1BRE bRditraslédlde 8. An
abrasive article according to claim1, wherein the thickness of the article
i s l@ss that comprises abrasive particles that protrude from at least one major surface of the
integral resilient member, wherein the abrasive zones extend outwardly from at least one
major surface, and wherein the core is substantially free of abrasive zones.
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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5t han about 200 m croneters at its thickest point. 9. An abrasive article
according to claim1l, wherein the thickness of the peripheral annulus of
the arti cwe20s1/d3ews t han the thickness of the core of tireTAISRI10/068601010. An
abrasive article according to claim9, wherein the thickness of the

peri pheral annulus of the article is |l ess than about 100 mcroneters. 11.An
abrasive article according to claim 10, wherein at |least a portion of the
peri pher aVhatripglailsed®: t he article further conprises a fin. 15 12. An
abrasive article according to claim1ll, wherein the fin has a thickness of

| ess than abou 6@0: mcé%f ters... 13. An abrasive article according to claim
1, furth coréﬂf‘ PHYC rRHIPSE€ent i on 20material that includes abrasive
particles, M%Qhﬂ%gfam?esﬁ?éh%@ﬁbelr 1RL YA Rt ARELcBhd bfposél mafdt Sracy thp at

| east a portion of "at |east one of the plurality of abrasive zones, and
wher®i n trhembdyrcasipvisingarti cl es do not extend at |least fromthe first mmjor
surface to the second jor. surface through the integral resilient disc. 25
14. An abrasive arﬁ(‘(ﬂnggli}é@léﬁ)%ﬁﬁi@oﬁ%a aim1, further conprising a support
flange. 15. An abrai&eln' ' Sing: : : an abrasive

| ayer having first ndﬁggglcaga:\tgmg%;%g{ggﬂs%gja rlurgldﬁy foafg«ggnlg%sc(gr%%lls’si ng a

pl ur al i t ywiafreioplenparpdeat armalusscongpnides ADu20it 6 0D7RRERCHEUIB200M48603

abrasive particles that protrude through at least one of the major surfaces of the
10 integral resilient member,
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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at | east one layer of support material disposed upon at |east one side of
the abrasive | ayer, wherein the abrasive |ayer conprises a plurality of
abr asi ve wones/i3hes conpri se abrasive particles that preCrasgeomwsssoyh at

| east one of the mmjor surfaces of the abrasive |ayer, 5wherein the
abrasive | ayer extends beyond the at |east one |ayer of support materi al
and fornms_ a peripheral annulus, and wherein the at |east one |ayer of
support mat er i abraying atickepspdingrig climdgwheisin thp perapliosd japeulys e@mprisgi6. An

abrasive disc according.to clai onpri-si two | ayers of support

mat eri al ,aqger?gtcfnaefgerm%llt ;%%%’885 gé?ﬁ%gﬁeﬁe{@%tfa#gﬁgor surface of the abrasive
| ayer and one | ayer di sposed upon the second najor surface of the abrasive
| ayer. 17. An abrasive article conprising: 15two or nore integral

resil i ent8. menbn shrague irtigieriserrdingvp slgima 1f hetcinathd thiclywsoeidhe piviskeas lavaj or

surface, .at l.ea ne of the me rs, conprising: a centrally disposed core;
and % pe#ﬁ%ﬁ%%%fkgg#ﬂﬁqﬁgmﬁgﬁﬁpfg?ﬁ Sgpﬂﬂgrality of openings or cells; and
an interlayer disposed between and in contact with at | east one major
surface of 20each nmenber, wherein the peripheral annulus conprises a

plurality.of &bt alyhsiec atinkesicedrdingdo i dewhapicasthe éhipleness eff the perirdierabr ot r ude
t hrough the at ast..one maj.por surf.ace of.the in ral. .resilient nenber,
wherern (HEvEsPLER kBRI B RE A RaT e )° s ARG anst “one o
surface, 25wherein the core is substantially free of abrasive zones, and
wherein the interlayer conprises an abradable material. 18. An article

acctl di ng0t o chmibradivs ahksrascordang tb ekgn Yownberstn thhéhiclawhd dfghe pémmbepl al

nmenbers conpri s a disc. )
amr{Blus o? ﬁle article 18 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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30 WO 2011/ 037776PCT/ US2010/ 048603 19. An article according to claim 18,
wherein at | east sone of the abrasive articles protrude through both the
first myjwo2wdBare and the second maj or surface of thePatr/use@asi4tsnse
integral resilient menber. 520. An article according to claim 17, further
conprising a support flange. 21. A nethod of naking an abrasive article
conpri si ng: providing an integral resilient nmenber having a first and
second opposed maj it legstrgngdayer phaupperivedtered dipppssidrion ablksas @ne pide 0§ thdi sposed
core; an%,nmh@l or a peripheral annulus conprising a plurality of

openi ngs gr C81'1E" wherein the cells penetrate through at |east one ngjor

surface afhdréig thautegivl lafrcﬁ*?cio IpEiRds ARG ey ofibechsWelonb thiRNGRISE ab@sive
substantially free of cells; 15di sposing abrasive particles into the cells;

and pr oceaxsidie thaterotmdsgheough esicnst ene ofiihs snajer surfaecstafhestbrasivolaygar t i cl es

are fixed in.the cells. 22 hod ,according to claim21, further

conpt | o1 i by 58 o b PR A IS e PRt i B cor di ng

to clai m{3gns Mp&iphcrnl bultLhenti on material conprises an adhesive. 2524. A

met hod according to claim21, wherein the processing includes heating,
wherein the at least one layer of support material forms a supporting flange for the

abrasive disc.

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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pressurizing, |aser or electron beam wel ding, brazing, soldering,

sintering, fusing, infiltrating, stanping, or a conbination thereof to the
menber. 280A0meEBMd of maki ng an abrasive article conpriPSTu$20180p860%i di ng a
providing an integral resilient nmenber having first and second opposed
maj or surfaces, the nenber conprising a centrally disposed core; and WO
2011/ 037776PCT/ US2010/ 048603 bondi ng a peripheral annul us havi ng
openi ngs 1§ cehn @fﬂé]@t%‘c@lﬁ@gd@ﬁtailfalllgywh?@t@cﬁéé@%@ﬁ@ Qféh%@?fﬂsa%fmlélﬁs el ectron
beam wel di n azi nt.erin usi |n |Itra

pressuri 2 1rng ) deb[b rorlf‘ﬁﬂ ﬁSthS”P hrSt % rgtﬁace Ol then%tetcl oC?\mta Ce O\t{/rttheergaé |lenast he
per|pher&me@m@ghuﬁmﬁﬁﬂmﬁmﬁga,at | east one abrasive zone that conpri ses
Sabrasive particles that protrude fromat | east one major surface of the
integral resilient menber, wherein the abrasive zones extend outwardly from

at | gast urface the core is su tantlally free of
2br a2 ve Bbnedth Sk il SRR EHar SErERiG! SrBtTTRRt < no:
10providing a sheet that includes an abrasive | ayer having first and second
opposed mmj or surfaces conprising: a plurality of openings or cells; and at
| east onéll ayek methosigdperkingwn ahrisave atficlpsemgrisipgn at | east one side of the
abrasi ve | aye h the at, | east.one ar t

tch f
material to e%gyétg%lg%tgllnt%grgg{e\;g%ptdg}gpber&ﬁamg a first and seg nd o%posS 'E'iprﬁajor

surface, the member comprising:
10 a centrally disposed core; and
a peripheral annulus comprising a plurality of openings or cells,
wherein the cells penetrate through at least one major surface of the integral resilient
member, and
wherein the core is substantially free of cells;
15 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
20 cells.
23. A method according to claim 22, wherein the retention material comprises an
adhesive.
25 24. 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.
25. A method of making an abrasive article comprising;:

30 providing a providing an integral resilient member having first and second opposed

major surfaces, the member comprising a centrally disposed core; and
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extracting the abrasive disc fromthe sheet, wherein the abrasive |ayer
conprises a plurality of abrasive zones that conprise abrasive particles
t hat protwodelttdirmagh at | east one of the major surface®cofUstée/oadsnasi ve
| ayer, and 20wherein the abrasive |ayer extends beyond the at |east one
| ayer of support material and forns a peripheral annulus, and wherein the
at | east one | ayer of s‘u‘ﬁ)port material fornms a supporting flange for the
abr asi ve di sc.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,
wherein the peripheral annulus comprises at least one abrasive zone that comprises
5 abrasive particles that protrude from at least one major surface of the integral resilient
member, wherein the abrasive zones extend outwardly from at least one major surface, and

wherein the core is substantially free of abrasive zones.

26. A method of making an abrasive disc comprising:
10 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,
15 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
20 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.

26-



