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under a load P. Under such circumstances, the work piece and the load applied thereon deform the

relatively soft adhesive layer. The flexible substrate tends to follow the deformation of the adhesive layer
to cause high stresses at the edges of the work-piece, thereby causing higher material removal rate at the
edges of the work-piece. The higher removal rate in turn causes crowning of the work-piece, which is
30  highly undesirable. The edges of the work-piece are rounded due to the high stress caused by the

deformation of the underlying adhesive layer and or the deformation of the flexible backing and abrasive

particles.
Summary
35 The present disclosure provides a solution to the problem of crowning, providing a finished

work-piece of superior flatness. The abrasive articles provided herein retain the benefits of long life,
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bearing particles that is a ceramic material selected from the group consisting of metal oxide and
lanthanide oxide.
In a ninth embodiment, the abrasive article of any of the preceding embodiments includes load
bearing particles that is a core-shell particle.
30 In a tenth embodiment, the abrasive article of any of the preceding embodiments includes load
bearing particles that are substantially spherical or elliptical in shape.
In an eleventh embodiment, the abrasive article of any of the preceding embodiments includes
load bearing particle that has an average diameter that is substantially equal to the thickness of the
adhesive layer.

35 In a twelfth embodiment, the abrasive article of any of the preceding embodiments includes the

abrasive particles that are selected from the group consisting of fused aluminum oxide, heat treated
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20 Fig. 4 is a schematic cross-sectional view of another embodiment of an abrasive article of the
present disclosure.

The figures are illustrative, are not drawn to scale, and are intended for illustrative purposes.

Detailed Description

25 All numbers used herein are assumed to be modified by the term “about.” The recitation of
numerical ranges by endpoints includes all numbers subsumed within that range (e.g., 1 to 5 includes 1,
1,5, 2, 2.75, 3, 3.80, 4 and 5). All parts recited herein, including those in the Example section, are parts
by weight, unless otherwise indicated.
The abrasive article disclosed herein is designed to deliver very low compression under an
30 applied load. By remaining substantially planar under load this abrasive article produces less roll off or
crown at the edges of a work-piece than do conventional abrasive articles with pressure sensitive
adhesive attachment system.
Figure 3 shows an illustrative embodiment of the present disclosure. Abrasive article 40 includes
a flexible substrate 48 having opposing first 48a and second 48b surfaces. Abrasive particles 42 are
35  disposed in a binder 43 on the first surface 48a of the flexible substrate using binder 43. On the second
surface 48b of the polymer substrate is disposed an adhesive layer 44. load bearing particles 46 disposed
in an adhesive matrix 45. The abrasive article 40 is adhesively attached to a rigid support 62, such as a

metal platen. A work-piece 60 is disposed on the abrasive article 40 ready for polishing.
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Flexible Substrate
Suitable flexible substrates that can be used in the present disclosure are typically those known in
the abrasive art and are commonly referred to as backings. Suitable flexible substrates include polymeric
substrates, e.g. polyester, polycarbonate, polypropylene, polyethylene, cellulose, polyamide, polyimide,
35  polysilicone, and polytetrafluoroethylene; metal foils including aluminum, copper, tin and bronze; and

papers, including densified kraft paper and poly-coated paper.
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Load Bearing Particles
30 The load bearing particles useful for the present disclosure can be metal-based, polymer-based,
or ceramic-based, including glasses. They may be hollow, solid or porous. Preferably, a single type of
particle is used, however, mixtures of particle types can also be employed.
Suitable metal-based load bearing particles include tin, copper, indium, zinc, bismuth, lead,
antimony, and silver, and alloys thereof, as well as combinations thereof. Typically, the metal particles
35 are ductile. Exemplary metal particles include tin/bismuth metal beads, which are commercially

available from Indium Corporation, Utica, NY, as tin bismuth ecutectic powder under the trade
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30 In another process, the load bearing particles can be applied to an abrasive sheet that does not
include a adhesive matrix. Instead, load bearing particles are directly applied to the rigid support using
an adhesive matrix. Thereafter the abrasive sheet is attached to the rigid support.
In yet another process, an adhesive layer is prepared with the load bearing particles incorporated
into the adhesive matrix to create a transfer adhesive which can be applied to the abrasive sheet, which is
35  then subsequently adhered to the rigid support. Alternatively, the transfer adhesive with the load bearing
particles can be attached to the rigid support and the abrasive sheet is thereafter disposed on the rigid

substrate.
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30
EXAMPLE 1

A sheet, 17 inch (43.2 em) x 17 inch (43.2 cm) of 676xy diamond lapping film having a pressure
sensitive adhesive (PSA) and with 0.25 mic (available from the 3M Company) was placed abrasive side
down on a 0.25 inch ( 6.35 mm) x 18 inch (45.7 cm) x 18 inch (45.7 cm) aluminum plate. Masking tape

35  was applied at the corners of the sheet to temporarily hold the lapping film to the plate. The protective

release liner, which was provided with the lapping film, was removed exposing the PSA.
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tested according to the previously described lapping procedure and crown measurements, Table 1, were

made according to the previously described crown measurement procedure.

EXAMPLE 4

30 Example 4 was prepared identically to Example 1, except about 10 g of PMMA load bearing
particles, MX 1000 (available from Soken Chemical and Engineering Company, Ltd.) were used in place
of the Indalloy # 281, 58Bi/42Sn particles. Example 4 was then tested according to the previously
described lapping procedure and crown measurements, Table 1, were made according to the previously

described crown measurement procedure.

35
COMPARATIVE EXAMPLE C1

Comparative Example C1 was prepared by taking a sheet, 17 inch (43.2 ¢cm) x 17 inch (43.2 cm)
of 676xy diamond lapping film, with a PSA, 0.25 mic (available from the 3M Company) was die cut to

9.



Table 1 Exanple 1 Exanple 2 Exanple 3 Exanple 4 Conparative Exanple C
Crown mcro inches (nm 0.4 (10.2) 0.4 (10.2) 0.4 (10.2) 0.9 (22.9) 1.7

(43.2)

wOoWD 22312051002 C ai ms PCT/ US2011/ 054676 PCT/US2011/054676

form a 16 inch (40.6 cm) outside diameter x 8 inch (20.3 cm) inside diameter annular shaped sheet. Also,
no annealing of the abrasive sheet was conducted. Comparative Example C1 was then tested according
to the previously described lapping procedure (no trimming of the abrasive sheet was required) and

crown measurements, Table 1, were made according to the previously described crown measurement

procedure.
Table 1
Example 1 | Example 2 | Example 3 | Example 4 Comparative
Example C1
Crown
micro inches (nm) 0.4 (10.2) 0.4 (10.2) 0.4 (10.2) 0.9 (22.9) 1.7 (43.2)
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1. An abrasive article conprising: (a) a flexible backing having opposing
first and second surfaces; 5(b) an abrasive |ayer conprising plurality of
abr asi ve wanvi2lse®2di sposed on the first surface of thePCraseohasdsacki ng;

and (c) an adhesive | ayer conprising | oad bearing particles and an
adhesive matri x, the adhesive | ayer disposed on the second surface of the
f | exi blI%e®B4cki ng, wherein at | east a portion of the |oad bearing

particles is substantially envel oped in the adhesive 10 matrix and is in
contact, with the second surface of the polyner substrate. 2. The abrasive

articl e of ALY CATKIHEPPEY orising a rigid support attached to the
adhesi ve | ayeya @it baskinghdving dppa@thgiea@mhd@cpairstifade€s. 153. The abrasi ve
article of claim?2, wherein at |east a.portion of the |pad bearin

el es i o1 bENRAR et TneR by & B teriles el SopOER s ordiee o
cl ai m Hexidearaeking; tahie f | exi bl e backing is selected fromthe group consisting
of densified kraf aper, pol y-.coat aper,.and polyneric substrate. .20 5.
The abr asi vachiy DB Gine fad el At B g Rap PURstf atitay abe ahiesic

sel ect aalet digposéden 8¢ @uEhdcosk oF tha@edble padkygst er, pol ycar bonat e,

pol ypr opyl ene, pol yet hyl ene, cellulose, polyam de, polyim de, po|ysjlicone,
Pd” PO vt et oG e oS helott &hs BedlE sy eREy MR b fhev e n

t held oafhtiveaidiing cpandtiwithehd Scand Bt ofhe polydadrlsaystritaer eof sel ected fromthe
group consisting of tin, copper, indium zinc, bismuth, |ead, antinony,

silver and conbi nations thereof.
2. The abrasive article of claim 1 further comprising a rigid support attached to the adhesive layer

comprising the load bearing particles.

15 3. The abrasive article of claim 2, wherein at least a portion of the load bearing particles is in

contact with the rigid support.

4. The abrasive article of claim 1, wherein the flexible backing is selected from the group consisting

of densified kraft paper, poly-coated paper, and polymeric substrate.

20
S. The abrasive article of claim 4, wherein the polymeric substrate is selected from the group
consisting of polyester, polycarbonate, polypropylene, polyethylene, cellulose, polyamide, polyimide,
polysilicone, and polytetrafluoroethylene.

25 6. The abrasive article of claim 1, wherein the load bearing particle is a metal or an alloy thereof

selected from the group consisting of tin, copper, indium, zinc, bismuth, lead, antimony, silver and

combinations thereof.

7. The abrasive article of claim 1, wherein the load bearing particle is a polymer selected from the
30  group consisting of polyurethane, polymethyl methacrylate and combinations thereof.
8. The abrasive article of claim 1, wherein the load bearing particles is a ceramic material selected

from the group consisting of metal oxide and lanthanide oxide.

9. The abrasive article of claim 1, wherein the load bearing particles is a core-shell particle.

35
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7. The abrasive article of claim1l, wherein the |oad bearing particle is a
pol ynmer selected fromthe 30 group consisting of polyurethane, polynethyl

met hacr ylsioeoemdi@eonbi nat i ons thereof. 8. The abrasi veParttsedia/osfe7€! ai m 1
wherein the |oad bearing particles is a ceranic material selected fromthe

group caonsi n netal .o n i de ox e abrasive
oo e chtishfilve RRER of RS Tihtn B Rs Surhoris arq whyiia o] o
pafticﬂdhmmMMhﬂﬁ@2/051002PCT/U82011/054676 10. The abrasive article of
claim1l1, wherein the |oad bearing particles are substantially spherical or
elliptical in shape. 11. The abrasive article of claim10, wherein the
| oad be1ar i ngr Iﬁabﬁai;lﬁé eti¢la st @AmaVewBgén ticasmtbedrinig paticic habaulvstagndihadtbitha dgual
to t |ck dhesj.ye 12. The abrasive article of claim
F &Bﬁ %&@§1%39?|t¥%§&§%'e@@?ected fromthe group consisting of
fused aIun1nun1OX|de heat treated al um num oxi de, mhlte fused alunlnum
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15  the abrasive particles to the flexible backing.

14. The abrasive article of claim 1, wherein the adhesive matrix is selected from the group consisting

of pressure sensitive adhesives, hot melt adhesives and liquid adhesives that can be cured.

20 15, The abrasive article of claim 1 further comprising a liner disposed on the adhesive layer.
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