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ARTICLE INCLUDING PACKAGE AND ABRASIVE TOOL INCLUDING BARRIER LAYER
FIELD OF THE DISCLOSURE

[0001] This disclosure, in' general, relates o articles including an abrasive tool that includes a barrier
layer and a package, and particularly to articles including a bonded abrasive including a barrier layer and
a package.
BACKGROUND

[0002] Abrasive articles are used in various industries to machine workpieces by cutting, lapping,
grinding, or polishing. Abrasive articles are often shipped from one Jocation to another and stored for an
amount of time prior to use. As some bonded dbxaswc articles have bond matrix materials that are
susccptlblc to water vap01 adsmptlon humld envnonmcnt can ﬂdvexse y aﬁect performance and cause
per formance dcgl adation 01 such bonded ab1 asive amdes Performance d egradation can mclude for
example, an increase in wear rate of the abrasive article, a reduction in grind rate on a workplece, ora
reduction in the amount of cutting before the abrasive article'wears out. A need for improved abrasive
article packaging exists. ' '

BRIEF DESCRIPTION OF THE DRAWINGS
[0003] The present disclosure may be better understood, and its numerous features and advantages made
apparent to those skilled in the- dll by referencing the dccompanymg drawings.
[0004] FIG 1 Jincludes an illustr atlon of an exemphuy article including an abrasive tool and a package
accordm;: to an embodiment.
"[0005] FIG. 2'includes an il]ustration of a cross-sectional view of a packaging material of FIG. 1.
[0006] | FIG. 3 includes an illustration of an exemplary article including abrasive tools and a package
according to another embodiment. '
[0007] FIG. 4 includes an illustration of a cross-sectional view of a packaging material of FIG. 3.
[0008] " FIG. SA includes an illustration of a facé view of an exemplary cuttin’gyWhéel.'
[0009] FIG. 5B includes an illustration of a cross-sectional view of the cutting wheel of FIG. 5A.,
[0010] FIG. 6A includes an illustration of a cross-sectional view of an exemplary depressed-center
wheel.
[0011] FIG. 6B includes an illustration of a cross-sectional view of the depressed-center wheel of FIG.
HA.
[0012] FIG. 7 includes an illustration of a cross-sectional view of an exemplary abrasive tool.
[0013] FIG. 8 includes an illustration of a cross-sectional view _of another exeniplary abrasive tool.
[0014] FIG. 9 includes an illustration of a cross-sectional view of another exemplary abrasive tool.
[0015] FIG. 10A to 10C include an illustration of a cross-sectional view of an abrasive tool according to

embodiments described herein.
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[0016] FIG. 11A to 11C includes an illustration of a cross-sectional view of a portion of a barrier layer
according to embodiments described herein.
[0017] F1Gs. 12A 10 12} include a cross-sectional illustration of an abrasive tool including a portion of a
bonded abrasive body and a barrier layer according to embodiments described herein.
[0018] FIG. 13 includes a cross-sectional illustration of a portion of an abrasive tool including a portion
of a bonded abrasive body, a barrier layer, and a coating layer according to an embodiment.
[()()'l 9] FIG! 14 includes a plot of water vélpor uptake over time of different bonded abrasive wheels.
[0020] Embodimeénts are illustrated by way of example and are not limited in the accompanying figures.
The use of the same reference symbols in different dlawmgs indicates similar or identical items. Sk1l
dmsans appl eciate that clements in the hg:mcs are 1llust1 ated for snnphuty and clarlty and havc not
.neces'sari}y been drawn to scale. For example, the dimensions of some of the elements in the figures may
be exaggerated relative to other elements to help to improve understanding of embodiments of the
ivention.

DETAILED DESCRIPTION
[0021] The following description in combination with the figures is provided to assist in understanding
the teachings disclosed herein. The following discussion will focu$ on specific implementations and- ‘
unbodxments of the teachings. This focus is pIOV]de to assist in descnbmg the teachings and should not
be inter pleted as a limitation on the scope or applicability of the teachmg,s However othel teachmgs can
certainly be used in this application.

non Tl o

[0022] As used herein, the terms "comprises,” "comprising,” "includes,

non

including," "has," "having" or
any other variation thereof, are intended to cover a non—_exclulsilve inclusion. For example, a method,
article. or apparatus that comprises a list of features is not nece’ssarﬂy limited only to those features but
may include other features not expressly listed or inherent to such method, article, or apparatus. Further,
‘unless expressly stated to the contrary, "or" refers to an inclusive-or and not to an exclusive-or. For
example. a condition A or B is satisfied by any one of the following: Ais true (or present) and B is false
(or not present). A is false (or not present) and B is true (or present), and both A and B are true (or
present). '

[0023] Also, the use of "a” or "an" is employed to describe elements and components described herein.
This 1s done merely for convenience and to give a general sense of the scope of the invention. This
description should be read to include one or at least one and the singular also includes the plural, or vice
versa, unless it is clear that it is 'mcani otherwise. For exam;ﬂé, when a si‘ngle item is described herein,
more than one item may be used in place of a single item. Similarly, where more than one.item is

described herein. a single item may be substituted for that more than one item.



Docket No.: 18-TW-0093US0O!

[0024] Unless otherwise defined, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention belongs. The materials,
methods, and examples are illustrative only and not intended to be limiting. To the extent that certain
details regarding specific materials and processing acts are not described, such details may include
conventional approaches, which may be found in reference books and other sources within the
manufacturing arts.

[0025] Embodiments are drawn to an article including a package and an abrasive tool including a barrier
layer. The package in.combination with the barrier la)-/er can help to improve shipping and storage of the ~
abrasive tool by significantly reducing wa.tevr vapor adsorption of the abrasive tool over time. In some
instzinées, the combination of the pac'ka'ge. and barrier }ziyer can be Aparticu]z.lrl y suited for shippin.g and
storing a relatively large number of abrasive tools and for improved storage of a relatively large number
of abrasive tools over an extended period of time.

[0026] Inan embodiment; the article can include at least one abrasive tool. FIG. | includes Lm
illustration of an exemplary embodiment of an article 100 including a plurality of abrasive tools 104. The
article 100 can include a package 101 including a packaging material 102 that defines an interior volume
110, in which ‘glb'rasiveltools 104 are contained. As illustrated, the packagé 101 is in the form of a vacuum
sealable pouch. Altel‘nativeiy, an insert such as a cardboard insert or a stiff polymeric insert ¢can be

A pr()vidéd in the pouch or can be formed to one side of the pouch. The package 101 cz:m further include a
fastening structure 108 such that the package can be resealed after opening. The fastening structure 108
can be proximate to an opening and operable b;y a user to close and seal the pﬁckage 101, In an example,
the fastening structure 108 can include a pressure sensitive adhesive. In another example, the fastening
’slrucu;re 108 includes a mechanical fastener, such as a strip fastener. Im one embodiment, the package
may not be re-sealable. '

“[0027] Inan emb'odiﬁ‘lem', the packaging material 102 can include an organic material, an inorganic
material. or a Qombinmion thereof. In an aspect, the packaging material 102 can an organic material. and
in a particular aspect, the packaging material 102 can consist essentially of an organic material. An
exemplary organic material can include a polymer, such as a thermoset or thermoplastic. For example.
the packaging material 102 can include a natural or a synthetic plastics material, and in a particular
instance. the packaging material can consist essentially of a plastics material. In another instance. an
exemplary organic material can include polypropylene, polyethylene (e.g., high density polyethylene or
Jow 'dcnsily polyethylene), po]yvihyl chloride, or any combination thereof. In a further example. the
organic material can mclude polyester, such as a polyethylene terephthalate, liquid crystal polymer (e.g.,
aromatic polyester polymers), or any combination thereof. In a particular instance. the packaging

material 102 can include polypropylene. In another particular instance, the packaging material 102 can
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include a polyethylene, such as co-extruded polyethylene. In a more particular instance, the packaging
material 102 can consist essentially of at least one of the organic materials noted herein. For example, the
packaging material 102 can consist essentially ol polypropylene.

[0028] In another aspect, the packaging material 102 can include an inorganic material, such as an
elemental metal, an alloy, or a combination thereof. For example, the packaging material 102 can include
iron, nickel, chromium, aluminum, tin, copper, or any combination thereof. In another instance, the
packaging materia] 102 can include steel, stainless steel, tin-coated steel, plastic-coated steel, or the like
-In a particular e‘xamplé, the packaging material can consist essentially of a.n inorganic material, such as .
alummum In some apphcatlons the metal may be in the form of a foil. For example the packagm,g>
matenal ]02 can. mclude an alummum 1011 and in a palmulm instance, the p'ick"tgmg matelml may .
consist essentially.of an aluminum f01l.

[0029] In a further aspect, the packaging material 102 can include an organic material and an inorganic
material. For instance, the packagin g material 102 can iiclude a meté]ized polymerié film, such as a
metalized PET film, A typical metallized polymeric film differs from a metal foil, as a metalized film
typica]l'y includes metal layer thickness that is'signit‘icant]y less than the thickness of @ metal foil.

[0030] In an aspect, the pa.ckaging material 102 can include a single layer structure or include a plurality
of layers. For example, as illustrated in FIG. 2, the packaging material 200 can include a packaging
barrier lz.lyer 202 and opfional]y a support layer 204. The packaging barrier layer 202 can include metal, a
polymeric material, or a combination thereof, such as any of those noted herein. In a particular example,
‘the packaging barrier layer 202 can include dluminum, copper, nickel or alloys thereof. In another
particular example, the packaging barrier fayer 202 can include a polymer-including polﬁthylene
terephthalate, ]501)/1)1‘015)/]611@, polyethylene, or any combination thereof. |

[0031] In a particular aspect, the packaging barrier layer 202 can include a plurality of films (not
illustrated). For .instan'ce, the packaging barrier layer 202 can include a plurality of metal-containing
films, polymer-containing films, or any combination of a metal-containing film and polymer-containing
film. In a particular instance, the packaging barrier layer 202 can mclude a plurality of polyethylene
films. In another particular instance, the pa.ckzlging barrier-layer 202 can include a metal foil and a
polyelhyleﬁe film. In a more particular example, the packaging barner layer 202 can include a metalized
PET film and a co-extruded PE film.

[0032] In a further aspect, the packaging barrier layer 202 can have a certain thickness that can facilitate
improved water vapor absbrption of the abrasive article. For example. the tﬁickness can be at least 0.2
micron, such as at least 0.5 micron, at least | micr{)n, at least 10 microns, at least 100 microns, at least
125 microns, or even at least 500 microns. In another instance, the thickness can be at most 5 mm, such

as at most 4 mm, at most 3 mm, at most 2 mm, or at most | mm. Moreover, the packaging barrier layer
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202 can have a thickness in a range including any of the minimum and maximum values noted herein.
For instance, an alummum foil can have a thickness of at Jeast | micron. A typical metallized polymeric
film differs from a metal foil, as a metalized film typically includes metal layer thickness on the order of
less than 200 nanometers.
[0033] Optionally, the packaging barrier layer 202 can be secured to the support layer 204 through
lamination or with an adhesive (not shown). The support layer 204 can provide structural integrity to the
packaging barrier layer 202, can enhance mc_chaniéal properties of the paclgagil_lg.material 200, or c.an act
to bond to itself to form a seal. In an example, the support layer 204 can include cardboard, polylactic
acid (PLA) a stiff po]ymex or any combmdnon theleof In anothel example, the support layer 204 can
mc]ude a ther moplasnc mdtena] such as acr yllc vmy] acetdle elhylene vmy] acetate cop()]ymm .
polyester, polyolefin, polyamide, polycarbonate, polyviny]chloride? polyvinylidene chloride, polyétyrene,
or any copolymer, blend or combination thereof. An exemplary polyolefin includes polyethylene,
polypropylene, ethylene propylene copolymer, ethylene butene copolymer, ethylene octene copolymer,
olefinic block copolymers, polyvinyl butyral, or any combination thereof. An exe—mb]ary polyethylene
includes linear low density polyethylene (LLDPE), low density polyethylene (LDPE), medium density
polyethylene (MDPE), high density polyethylene (HDPE), or any combination thereof. In part‘icu]mZ the
thermoplastic material can be a melt adhesive that can be melted in locations and bonded to an opposing
shcet matenal to form a seal around an enclosed volume. Alternatively, a melt adheswe can be placed
pxoxmml to locations at which a seal is to be formed, such as along an edge of the packagmv material
202.
[O_O34] In an embodiment, the packaging material 102 can have a certain water vapor transmission rate
that can facilitate improved water vapor uptake of the abrasive articles contained therein. In an aspect,
the packaging material 102 can have a WVTR of at most 3.0 g/m’-day, such as at most 2.8 g/mz-duy, at
most 2.5 g/m’-day, at most 2.2 ¢/m’-day, at most 2.0 g/mz-day, armost 1.8 g/l]}z—iiziy, at most 1‘6fg/mz~
day. at most 1.4 g/m*-day. at most 1.2 ¢/m’-day, at most 1 g/m’-day, at most 0.8 ¢/m™-day. at most 0.6
e/m -day, at most 0.4 ¢/m -day. at most .30 g/mz—dz\y, at most 0.25 g/m™-day. at most 0.22 g/m’-day. at
most 0.20 g/lnz~day, at most 0.18 g/nﬁduy, at most 0.16 g/mz—da\y, at most 0.15 g/mz—day, at most 0.13
g/m -day. at most 0.11 g¢/m>~day. at most 0.09 g/m’-day, at most 0.07 g/m’-day, or at most 0.05 o/m’-day.
- Alternatively or additionally. the WVTR of the packaging material 102 can be greater than 0, such as at
least 0.001 g/m:—day, at least 0.005 g/m’-day, at least 0.01 g/m’-day, at least 0.02 g/m’-day, at least 0.03
g/m’-day, at least ().()S.g/lllz—ciily. at least 0.08 g/mz—day,'at least 0.10 g/m>~day, at Jeast 0'..15 g/m*-day, at
Jeast 0.20 g/m’-day, at least 0.30 g/m"‘~dz\y. at least 0.40 g/m’-day, at least 0.50 é/l]]z-(lil)/, at least 0.60

g/mz-duy. at least 0.70 o/m’-day. at least 0.80 g/mz—day, at least 0.90 g/ml—day. at least 1.0 ¢/m-day. or at
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least 1.2 g/mz—day. Moreover, the WVTR of the packaging materiai 102 can be in a range of 0.001 g/’
day to 3 g/m’-day or in a range of 0.005 g g/m’-day to at most 1.5 O/m -day. ‘
[0035] FIG. 3 includes an illustration of an exemplary embodiment of an article 300 including a package
301 including at least one self-supporting wall 302 defining an interior volume 312 in which abrasive
tools 304 are contained. The package 301 also includes a bottom 314 and a top 306. In an example, the
bottom 314 can be formed of the same material as the wall 302. Alternatively, the bottom 314 can be
formed of a different material .t‘ha‘n the wall 302. The bottom 314 can be friction fit with the wall 302. In
another .eXamp]e the wall 302 can have a screw configuration. In a further cxample the bottom 314 can
be 1ntqzlally formed with the wal 1 7>02 or can bc adher ed to the wall 3()2 such as by using an adhesive.
As 1l]usnatcd the package 300 is in the form of a bucket A S]\l]led artisan wou]d undexstand that the
package 300 can take any other for ms to contain the abrasive articles, such as in the form of a box.
[0036] The top 306 can be secured to the wall 302 by ‘or example, a friction fit or press fit. In another
example, the top 306 can be secured to the wall 302 using a screw top configuration. Alternatively, the
top 106 can include a peel tab to reveal an opening to allow an abrasive article to be taken out of the
package, and in some particular instances, the peel tab may be pressed on to rectose the package. In an
example, the top 306 can be formed of a material similar.to the wall 302. In an alternative example, the
top 306 can be formed of a material different from the wall 302.
[()037] As 1llust1ated in the Cross sectxon the wall 3()2 1s for med of a packagnw matelm 3()8 In an
embodiment, the packaging material 308 can be 1‘1g1d such that the packugmg material 308 can be self-
supporting. A self-supporting packaging material 308°is a material that can stand on its own absent
'-additional support. For example, the self-supporting packaging material 308 can stand on its own-(i.e.,
under its own weight without external forces) without deviating more than 10% in cnhu direction from a
longitudinal dimension extending from top to bottom of the self-supporting material 308 when viewed in
cross-section. '
[0038] In an embodiment, the pabkaging material 308 can include any of the materials noted herein in
relation to the packaging material 108, For example, the packaging material 308 can include an organic
material. such as a polymer including polypropylene, polyethylene (e.g.. high density polyethylene or low
density polyethylene), polyvinyl chloride, polyester (e.g.. polyethylene terephthalate). liquid crystal
polymer (e.g., aromatic polyester polymers), or any combination thereof. In a particular instance, the
packaging material 308 can include polypropylene. In a more particular example. the packaging material
308 can consist essent.izllly of an orgahfc material, such as 'ope or more of the polymers noted herein. In
an even more particular example, the packaging material 308 can include polyprm)y]ene. In another

example. the packaging material 308 can include an inorganic material. such as an elemental metal
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including iron, nickel, chromium, aluminum, tin, copper, or alloy including steel, e.g., tin-coated steel,
plastic-coated steel, or the like, or any combination thereof. '

[0039] In a particular embodiment, the packaging material 308 can include a plurality of layers, as
illustrated in FIG. 4. The self-supporting packaging material 400 can include a supporting layer 402 and
a packaging barrier layer 404, The packaging barrier layer 404 can include any material noted herein in
relation to the packaging barrier layer 202. For instance, the packaging barrier layer 404 can include a
polymer, a metal element, or any_ combination thereof. In another instance, the packaging barrier layer,
404 can include a plurality of films (not illustrated), suciu as a polymer-containing film, a metal-
contammg film, a mclal foil, a mctal coatcd polymcx film, or any combmallon theleot A pamcul
exemplaly polymer conmnmg: hlm can 1nc]ude a polyethy]ene film, PET f1]m pol ypl opylene film, or the ;
like. A particular example of a.metal-containing film can 1nc]ude a metalized polymex film, such as a
4meta]ued PET film. An exemplary metal foil can include an aluminum foil. In a further example the
packaging barrier layer 404 can have the thickness as described in relation to the barrier layer 204.

[0040] The packaging barrier Jayer 404 can be secured to the supporting layer 402 through lamination or
with an adhesive (not shown). An exemplary supporting layer 402 can include cardboard, a stiff polymer,
a thermoplastic im}terial, a cured elastomer, a fibrous material, or 'an.y combination thereof. An.
exemplary fibrous material can include an impregnated glass fiber material. In another example, a fibrous
material includes a pulp material, such as a paper product, a cz'n‘dboard, or any combination thereof. In '
another example, the supporting layer 402 includes a thermopla‘stic material in a thickness to provide
desirable self-supporting characteristics of the supporting layer 402. In an example, the thermoplastic
'material includes polyolefin, polyvinylchloride. polyester, ethylene vinyl acetate Copolymei',
polyvinylidene chloride, polystyrene. acrylic po.lymér. vinyl acetate, ])olyamicle, polylactic acid
(PLA)polycarbonate, a copolymer thereof, or any combination thereof. For example, the thermoplastic
material can be a polyolefin material. such as polyethylene, polypropylene, ethylene propylene
copolymer. ethylene butene copolymer. ethylene octene copolymer, olefinic block copolymers, polyvinyl
butyral, or any combination thereof. An exemplary polyethylene includes linear low density polyethylene
(LLDPE). low density polyethylene (LDPE). medium density polyethylene (MDPE), high density
polyethylene (HDPE), or any combination thereof. In a further example, the supporting layer 402
includes a cured elastomer. An exemplary cured elastomer includes a diene elastomer such as an ethylene
propylene diene monomer (EPDM) elastomer.

[0041] In an embodiment, the packag'ing material 308 can have a partichlar water .vapo'r transmission rate
that can facilitate improved packaging and storage of abrasive articles. In an aspect, the packaging
material 308 can include any ol the WVTR noted in relation to the packaging material 208. In a

particular aspect, the packaging material 308 can have a water vapor transfer rate (WVTR) of at most |
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g/m*-day. at most 0.9 g/mz—day_, at most 0.8 g/m’-day, at most 0.7 g/m’-day, or at most 0.6 g/m’-day.
Alternatively or additionally, the WVTR can be 0.001 g/m’~day, at least 0.005 g/n’-day, at least 0.01
o/m -day. at least 0.02 g/m’-day, at least 0.05 g/m’-day, at least 0.07 g/m’-day, at least 0.09 g/m’-day, at
least 0.1 g¢/m*-day, at least 0.12 g/m*-day, at least 0.15 g/m’day, at least 0.18 g/m™-day, at least 0.2 g/m’-
day. or at least 0.3 g/m’-day. Moreover, the WVTR of the packaging material 308 can be in a range
including any of the minimum and maximum values noted herein. For instance, the WVTR of the
packaging material 308 can be in a range from 0.001 g/mz—da,y to 1 g/m*-day orina range from 0.1 g/’
day 10 0.6 g/m-day. As used herein, the WVTR can be determined using ASTM F1249 (Standard Test
Method for Watex Vapor Tr ansmlsslon Rate Thlough Plastlc Fl]m and Sheetmg Usmg a Modulated
Infr rared Scnsm) at 37.85C and 100% relative humxdlty (RH) A]temahvely, the water Vdel tlansfex xate .
(WVTR) can be a )proximated using the material properties of the packaging material.
[0042] In embodiment, the article can mc]ude at least 2 abrasive articles, such as at least 3, at least 5, at
least 8, at least 10, at least 15, at least 20, at least 30, at least 50, or at least 100 abrasive articles contained
in the interior volume of the package. In other instances, the article can include at most 500 abrasive
tools, such as at most 400, at most 300, or at most 200 abrasive tools. Moreover, the article can include
the abrasive tools in an amount including any of the minimum and maximum values noted herein. It is
further to be understood that the number of the abrasive tools in the package can vary to suit particular
needs, and in some instances, the number may be different from the values or ranges noted herein.
[0043] In an embodiment, the abrasive tool can include a bonded abrasive in the form of, for example', a
grinding wheel, a cutting wheel, an ultra thin'wheel, a chop saw, a.combination wheel, or the like. Ina’
non-limiting cmbodime.nt, the bonded abrasive is not considered a convolute abrasive wheel or a
nonwoven abrasive urticl-c. The abrasive tool can be mounted on a grinder or the like for conducting
grinding or cutting operations. As illustrated in FIGs. | and , the abrasive tools can be thin Luttmo
wheels. |
[0044] FIG. SA mcludes an itlustration of a face view of an exemplary cutting wheel. The cutting wheel
500 includes a body 502 and a mounting hole 504 for mounting the cutting wheel 500 to a cutting tool. A
diameter 506 of the mounting hole 504 can be an inner diameter of the body 502, and the body 502 can
have an outer diameter 508, In an aspect, the outer diameter 508 cdn be at least 220 mm , at least 270
mm. at least 310 mm. at least 380 nm, or at least 415 mm. In another aspect, the outer diameter 508 can
be at most 550 mm. such as at most 535 mm, at most 457 mm, or at most 430 mm. Moreover, the outer
diameter 508 of the body 502 can be within a'range between any of the values noted above. For example, '
the outer diameter 508 of the body 502 can be within a‘range of at least 380 mm _to at most 535 mm, such
as within a range of at least 415 mm to at most 430 mm. In another aspect, the inner diameter 506 can be

at least 35 mim, such as at feast 46 mm or at least 54 mm. In still another aspect, the inner drameter 506
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can be at most 90 mm, such as at most 77 mm, or at most 62 mm. It is to be appreciated that the inner

diameter 506 of the abrasive portion 502 can be within a range between any of the values noted above.

[0045] FIG. 5B includes a cross-sectional view of the exemplary cutting wheel 500 including the

mounting hole 504 and the body 502. The body can include major surfaces 501 and 503 and an edge 507

extending between the major surfaces 501 and 503. The body further has a thickness 5053, defined

parallel'to an axis of the abrasive article 104 -and orthogonal to a radial dimension. In an aspect, the

thickness 505 can be at ]eas; 0.5 mm, at least O._7mm, at least ()'.8 mm, such as,. at least 0.9 mm, at least 1

mm, at least 1.2 mm, at least 1.3 mm, ;ﬂt least 1.5 mm, at least 1.8 mm, at least 2 mm, at least 2.2mm, at

least 2.5 mm, at lea.st 2.8 mm, at least 3 mm, at least 3.2. mm, at least 3.5 mm, at least 38 mm, at least 4

' h}m, at ieast:4.2 ni}n, ét ieasf 45 n.1m,'a:t l_eé:si.4.8 mm, or evéri‘ at le;lst 5mm.'m. In anotiqér aspect, the C
thickness 505 o.f the body SQO can be at most 20 mm, such as at most 18 mm,.at most 16 mm, at most 15
mm, at most 12 mm, at most 10 mm, at Iﬁost 9 mm, at most 8 mum, at most 7 mm, at most 6 mm, at most
5.8 mm, at most 5.5 mm, at most 5.2 mm, at most 5 mm;, at most 4.5 mm, at most 4 m;n, at most 3.5 mm,
or even at most 3 mm. Moreover, the thickness 505 can be within a rarige including any of the minimum
and maximum values noted herein, including for example, within a range including 0.8 mm to 20 mm,
such as within a‘rangé of 0.8 mm to 15 mm, or even within a range of 0.8 mm to 10 mm.

[0046] In an embodiment, the body 502 miay have a particular aspect ratio, which is a ratio of the outer
diameter 508 of the body to the thickness 505 (diameter:thickness) that ma'y facilitate certain ak.n'asive
operz;tions. For example, the body 502 can have an aspect ratio of at least 10:1, at least 15:1, at least 20:1,
at least 35:1, at least 50:1, at least 75: 1, at least 100:1, or even at feast 125:1. In other instances, the body
502 can have an aspectratio (diqmeter:thickness) of at most 125:1, at most 100:1, at most 75:1, at most .

, 5()':~1, at most 35:1, at most 25:1, at most 20:1, or at most 15:1. The ratio can be wilhin arange including
any of the above minimgm and maximum values, such as within a range of 125:1 to 15:1. such as 100:1
to 30:1. However, the invention can be practiced with wheels having different dimensions and different
ratios between dimensions. For example, the thin-wheel abrasive also can have a desirable aspect ratio
within a range of 5 to 160, such as within a range of 15 to 160. within a range of 15 to 150, or even within
a range of 20 to 125.

{0047} FIG. 6A includes an illustration of another example of the bonded abrasive article. The wheel
600 includes a body including a rear (top) face 612 and a front (bottom) face 614. The rear face 612 can
include a raised hub region 616 and outer flat rear wheel region 618. . The front face 614 can include a
de}')résscd center region 620 and outer flat front wheel region 622 (whichi provides the working surface of
the wheel). ‘In turn, raised hub region 16 can have raised hub surface 624 and back sloping (or slanted)
surface 626; depressed center region 620 ean include depressed center 628 and front sloping (or slanted)

surface 630. The body of the bonded abrasive 600 can have central opening 632 for mounting the bonded
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abrasive 600 on the rotating spindle of a tool, e.g., a hand-held angle grinder. During operation, the
bonded abrasive 600 can be secured by mounting hardware (not shown in FIG. 6A) such as, for instance,
a suitable flange system. The bonded abrasive 600 can also be part of an integrated arrangement that
includes mounting hardware.
[0048] The body of the bonded abrasive 600 can have a thickness 660 that can be measured at various
positions, mcludmg at the periphery of the bonded abrasive body. The thickness of the body of the
bondec abrasive 600 can be the same or essentially the same along a radial duectlon from the central
opening 636 to the outer edge (periphery) 638 of the bonded abrasive 600. In other designs, the thickness
660 of the body can vary (can increase or deuease) along a mdml distance from 1hc central opening 636
to the peuphely '638. Inan embodlmcnt the thickness 660 can include any of the values described with
respect to the thickness 505. _ i ) ‘ .
[0049] Further, as illustrated in FIG. 6B, the body of the bonded abrasive 600 can also include an outer’
diameter 611 that defines the 1611gth extending between two points on the perimetér and through the
center of the circular body. In.an embodiment, the outer diameter 611 can include any of the values noted
in relation to the outer diameter 508. In a further embodiment, the body of the bonded abrasive 600 can ’
also include an aspect xatlo of the outer diameter 61 I to the thickness 660 that can mcludc any of the .
values noted with Iespect to the aspect ratio of lhe body 520
[0050] The bonded abraswe 01' the embodiments herein can have certain constructions. Itis to be
appreciated that the body of the embodiments herein mz\y be monolithic articles formed of a singl.e layer
having a single construction, having a substantially uniform gmdé and stméuire throughout the volume of
the body of the bonded abrasive.” Alternatively, fhe‘body of'lhe-embodiments herein can be composite
bodies having 01‘16 or more layers, wherein at least two of the layers are different from each other based on
a characteristic such as, abrasive particle type, content of abrasive particles, porosity type (e.g., closed or
open), content of porosity, type of bond material, cont‘cnt of bond material, distribution of abrasive
particles, hardness, flexibility, filler content, filler materials, 5hape of the layer, size (e.g., thicknesg
width, diameter, circumference, or length) of the layer, construction of the layer (e.g., solid, woven, non-
woven, etc.) and a combination thereof. Aspects of the abrasive articles will be described inmore details
in subsequent paragraphs of this disclosure
[0051] In an embodiment, each abrasive tool contained in the package can include a barrier layer coupled
to the body of the abrasive tool. In another embodiment, one or more barrier layers can be applied to

" partictlar surfaces of the body of the abrasive tool to ]imit'ab'sorpl‘ion of certain species (e.g., water) by
the body, including for exam'ple, the bond material, which may facilitate improved performance of the

abrasive article.
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[0052] In anembodiment, the body of the bonded abrasive can be in close proximity with the barrier
layer for construction of the abrasive article disclosed herein. In particular embodiments, the barrier Jayer
can be in direct contact with (i.e., abutting) at least one major surface including the bond material and
abrasive particles of the bonded abrasive body. In an even more particular embodiment, the barrier layer
can be directly bonded 10 at least one major surface including the bond material and abrasive particles of
the bonded abrasive body, such that the barrier layer would not be separated from the bonded abrasive
during operation of the abrasive tool. In a particular, non-limiting embodiment, the barrier layer can bond
directly to one or both of the major surfaces of the bonded body without using an adhesive between the .
bonded body and the barrier layel »
[0053] In anothex embodlmcnl a 1cmfoxcement layer can bond to a majox suxface of the bonded body
and define an outmost surface of the bonded body, and the barrier layer can bond to the reinforcement
layer. FIG. 7 includes a cross-sectional view of a portion of an exemplary abrasive article 700 including
the barrier layer 702 overlying the reinforcement layer 730 that is attached to a major surface of the
bonded body 706. In another instance, the reinforcement layer can be applied to both major surfaces of
the body, and the barrier layer can bond to the reinforcement layer on both major surfaces. The
reinforcement layer 730 can include any suitable material as noted in later paragr'aphs in this disclosure
Ina particular embodiment, the reinforcement layer 730 can include hbelg]dss ‘and in a more particular
example, the reinforcement layer 730 can consist essentmlly of 1belg ass.
[0054] In another embodiment, an intermediate layer can be applied between the reinforcement layer and
the barrier layer to facilitate formation of the abrasive article. The intermediate Jayer can be bonded to
‘the reinforcement-layer on one side and to the barrier layer on the (;pposite side. In a particutar
embodiment, the intermediate layer can include a nonwoven .materia], such as nonwoven fleece
{0055) 1In other embodiments, the barrier layer can be in direct contact with a major surface. a peripheral
surface, or both of the bonded body. FIG. 8 includes a cross-sectional view of a portion of an exemplary
abrasive article 800 including the barrier layer 802 overlying the body 806 of the abrasive article. The
“body 806 includes major surfaces 808 and 810 and the i)urrier layer 802 can abut one of the major
surfaces, such as surface 808 as illustrated, or alternatively; the barrier layer 802 can be adjacent and in
contact with the major surface 810 (not illustrated). FIG. 9 includes an illustration of a cross-sectional
view including another exemplary placement of the barrier layer in the abrasive article 900. Each of the
major surfaces 908 and 910 of the body 906 can be in direct contact with a barrier layer, 902 and 904,
respectively. In some instances. the barrier layér can overlie the entire surface area of one or both of the
major surfaces _()f the body. ‘ -
[0056] In a further example. the barrier layer may not extend over the peripheral surface that extends

between the major surfaces of the body. For example, as illustrated in FIG. 10A, the barrier layer 1002,
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overlies a major surface 1008 of the body 1006 and does not extend over the peripheral surface 1010 of
the body 1006. In another instance, as illustrated in FIG. 10B, the barrier layer 1002 can overlie the
major surface 1008 of the body 1006 and extend over to at least a portion of the peripheral surface 1010.
Alternatively, in FIG. 10C, the barrier layer 1002 can overlie the major surface 1008 and extend to overlie
the entire surface area of the peripheral surface 1010 of the body 1006. In a particular instance, the
barrier Jayer coupled to the major surface 1008 may include a different composition than the barrier layer
coupled to the peripheral surface 1010. Inan embodiment, the barrier ']aym.' can be a single layer, as
tlustrated in FIGS. 7 to 9 and 10A to 10C. In another embodiment, the barrier layer can include more
than bne layer (i.e., films). '
[0057] In an embodiment, the barrier layer‘czm ihk:lude a.n f)rgzli'lic material, aﬁ.i11£>1’igaﬁié fndterizﬁ ora
combination theleof In a particular embodiment, the barrier layer can include metal, such as an
elemental mctal or a metal alloy. In an aspect, the barrier hyel can include a metal- comammg fllm
including metal. Exemplary metal can include any element selected from the group consisting of
aluminum, iron, tin, copper, scandium, titanium, vanadium, chromium. manganese, nickel, zinc, yttrium,
zirconium, niobium, molybdenum, silver, palladium cadmium, tantalum, tungsten, platinum, gold, and a
- combination thereof. The metal alloy can include one or more of the metal element disclosed herein. In
another aspect, the barrier layer can include a. metal foil including any of the metal elements noted herein.
In a particular mstancc the bamex ldyex can consnt essentlally of a metal foil, such as an alummum foil.
In a further aspect, the barrier layer can include a metalized film, such as an aluminized polymer film. In
a particular example, the barrier layer can consist essentially of a metal-containing film.
[0058] In-a further embodiment, the barrier layer can include a polymer, such as a thermoplastic, a
thermoset, or a combination thereof. In an aspect, the barrier ]uyel.' can include a polymer-containing film
including the polymer. An exemplary thermoplastic can include poly(methyl methacrylate) (PMMA),
polybenzimidazole, poWeth;/]cne,‘polypropylene, polystyrene, polyvinyl chloride. . '
polytetrafluoroethylene, a thermoplastic elastomer, or any combination thereof. An example of a
thermoset can include polyester, polyurethanes, phenol-formaldehyde resin. an epoxy resin. polyimide, or
any combination thereof. In a particutar example, the polymer can be selected from the group consisting
of polyamide, polyolefin, polyester, pelypropylene, polyvinyl. an epoxy, a resin. polyurethanes, a rubber,
polyimide, phenolic, polybenzimidazole, aromatic polyamide. ionomers (e.g.. ion-containing polymers
and 1on-containing copolymers), and a combination thereof. In some instances, ionomer can include an
acid group that is partially or completely neutralized with a metal ion, such as zinc, ces'i‘um, sodium,
magnesium, calcium, or potassium. The acid group can be an acid group of ucfylic acid, carboxylic acid,
methacrylic acid, sulfonic acid, and copolymers thereof. Another particular example of the polymer can
include a biaxially-oriented material including, for example. polyester. such as polyethylene terephthalate,
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polyamide, such as Nylon 6,6 and Nylon 6, or polyolefin, such as polypropylene. An exemplary
polymer-containing film can include a biaxially-oriented polyethylene terephthalate, biaxially-oriented
nylon, or a combination thereof.

[0059] In a particular aspect, the barrier layer can include a polymer-containing film that consist
essentially of any or a combination of the polymers noted in the embodiments herein. For instance, the
barrier layer can include a polymer-containing film consisting essentially of polyester. In another
instance, the barrier layer can include a polyethylene terephthalate film, a biaxially-oriented polyethylene
tcrephthalate film a biaxially-oriented nylon film, or a combination thereof. In another particular
embodlment the barrier layer can consm essenually of any or-a combination of the polymels noted
helem For instance, the barrier Llycx can consist essentml]y of polyethylene telcphthdlate

[0060] -In an embodiment, the polymer-containing film can have a particular tensile strength that can’
 facilitate for mation of an abrasive article and a package with improved water resistance. For mstance the
tensile strength in the machine direction of at least 25,000 psi, at least 28,000 psi, at least 29 000 psi, at
least 32,000 psi, such as at least 34,000 psi. In another instance, the tensile strength in the machine
direction can be at most at most 41,000 psi. such as at most 39,000 psi, 35,000 psi, or at most 32,000 psi.
Moreover, the tensile strength in the machine direction can be within a range including any of the
Thinimum and maximum values noted herein, such as within a range including at least 25,000 psi and at
most 41,000 psi, or within a range including at least 25,000 psi and at most 35,000 -psi, or within a range
including at least 32,000 psi and at most 41,000 psi.‘ As disclosed herein, tensile strength is measured in
' accordance with ASTM—D882. ' -

[0061] In an embodiment, the barrier layer can include a plurality of films, such as the barrier layers
illustrated in FIGs. 11A to 11C. The barrier layer 1110 iHustrated in FIG. 11A, can include, for example,
a polymer- conminh‘]U film 1102 over lylm7 a metal-containing film 1 104. The po]ymex contalmm film
1102 can be in direct contact with'the metal-containing film 1104, and in some 1nstances the polymer-
containing film 1102 can be bonded directly to the metal-containing film 1104 to facilitate enhanced
structure stability of the barrier layer 1110, When applied to the body of the abrasive article, the polymer-
containing film 1102 can be placed adjacent the body compared to the metal-containing fitm [104. The
metal-containing film 1104 can be the outmost layer of the barrier layer. Alternatively, the polymer-
containing film 1102 can be the outmostlayer and the mctzll—comuining film 1104 can be adjacent the
body or may be in direct contact with the major surface of the body. The metal-containing film 1104 or
the po]ymcr—contzlining film 1102 can be coupled or even directly bonded to the major surface of the
body. | ' ' .

[,()()62]A FIG. 11B depicts the metal-containing film 1104 disposed between two polymer-containing films

102 and 1106. In FIG. 11C, the polymer-containing film 1102 is disposed between the polymer-
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containing film 1106 and the metal-containing film 1104, as shown in FIG. 11C. In some particular
instances, the polymer-containing film 1102, the metal-containing film | 104, or both can be treated with
an agent that can promote adhesion, such as silane, to improve bonding between the bonded body and the
barrier layer.

[0063] In a particular embodiment, the barrier layer can include a first polymer-containing film, a second
polymer-containing film, a metal-containing film, a third polymer-containing film, and a fourth polymer-
containing film. The first po]ymcx -containing film can include a biaxially-oriented po]ymu such as
biaxially-oriented ny]on biaxially-oriented PET, or biaxially-oriented polypropylene. The second
polymcn -containing film can mdude polyclhylene The metal-containing film can include alumlnum or
in some mstances an alummum foil may be uscd in place of the metal- contamnw h]m Thc third
_poly'mér—containing film can include polyethylene. The fourth polymer-containing film can include
polyethylene, such as co-extruded polyethylene. In a particular instance, the fourth polymer-containing
film can be the outmost layer of the barrier layer that is facing away from the bonded abrasive body. In
another particular instance, the metal-containing film can be the outmost layer of the barrier layer. In sull
another particular instance, the first polymer-containing film can be the outmost layer of the barrier layer.
It is to be appreciated that ziny of the foregoing films and the respective materials include films that.
consist essentially of the corresponding materia]s as noted herein. For example, the fourth polymer-
commmnw film can consist essentially of co-extruded polyethylene.

[0064] In the embodiments employing barrier layer including the metal- contammg film and the po]ymel~
containing film, the average thickness of these films can be similar or different. In some instances, the
averzwe- thickness of the po]ymer—containing film can be greater than the average thickness of the metal-
containing film. In other examples, the average thickness of the metal-containing film may be greater
than the average thickness of the polymer -containing film.

10065} In a further Lmbodlmcnt the barrier layer can’'include a film mdU( ing wax. In certain instance,
“the barrier layer can include a film consisting essentially of wax. In another instance, the barrier layer can
include a film including wax and a material different than wax, such as a blend of wax and a polymer. In
still another instance, the barrier layer can include a wax-containing film including, for example, a blend

of wax and polyethylene. In a particutar example, the barrier layer can include a plurality of films
including a wax-containing film that is immediately adjacent a major surface of the bonded body. In
another particular example, the wax-containing film can be the outmost layer of the barrier layer (e.g.,
facing zlwayTrdin the bonded body). In another particular example, as'the outmost layer of the barrier
layer, the wax-containing film can consist éssentially of wax. In yet another exainplc, the barrier layer

contacting the peripheral surface of the bonded body can include wax. Particularly. the barrier layer
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contacting the peripheral surface can consist essentially of a wax-containing film. and more particularly,
the barrier fayer contacting the peripheral surface can consist essentially ol wax.

[0066] In a further embodiment, the barrier layer can include one or more tie layers disposed between
adjacent films. The tie layer can include a polymer, such as an adhesive, to facilitate bonding between
dissimilar layers that otherwise may not adhere to each other. For instance, a tie layer can be placed
between a PET film and a metal-containing film or a polymer-containing film.

[0067] In a further embodiment, the barrier layer can include a polymer based sealant layer to facilitate
bonding between the barrier layer and the bonded body. An exemplary sealant-layer can include a
po yethylene based material having a certain meltmg> pomt such as, at most 200 OC o faclhtatc 1mproved :
formation of the package For instance, the me]tmg pomt can be at most 180 °C or at most 160 °C. In
another instance, the melting point can be at 1east 100 °C, such as at least 120 °C. Moreover the melting
point can include any of the minimum and maximum values noted herein, such as within a range from at
least 100 °C to at most 200 OC In a par ticular example, the sealant layer can 1ndudc a linear low density
polyethylene based material. In another particular example, the sealant layer can include an ionomer.
The ionomer can include poly(ethylene-co-methacrylic acid) neutralized with an ion including zinc,
cesium, sodium,-magnesium,- calcium, potassium, or a combination thereof. A particolar example of
ionomer can include Surlyn™,

[0068] It is to be appreciated that various combinations of one or more metal-containing films, polymer-
containing films, wax-containing films, tie layers, or sealant layers are within the scope of the present
disclosure, and many other configurations of the barrier layer including more than one layer of the metal-
containing film, the polymer-containing film, the tie layer, and sealant layer would be possible-and within
the scope of the embodiments herein. -

[()()69] [t has been noted that given the particular forming process of the embodiments herein, the barrier
layer may be susceptible to damage, such as the formation of perforations that can extend through the
thickness of the barrier layer (e.g., partially through the thickness or entirely through the thickness).
During the process of forming the abrasive tool, perforations may be Tormed in the barrier layer. In
addition. perforations may be formed during routine handling and shipping. The perforations can have
similar or different sizes. For example, the perforations can have various sizes of diameters. In an
embodiment. the perforation diameter can be at least 2 pm. such as & ym. at least 13 um. at least 25 um,
at least 50 pm, at least 75 pum, at least 105 pm, at least 145 pm, at feast 220 um, or even at least 280 um.
In‘another embodiment, the perforation diameter of the perforations may not be gredter than 1000 ‘p m,
such as not greater than 950 pm, not greaﬁer than 890 uim, not greater than 8](j pm. not greater than 750
pm. not greater than 680 pm, not greater than 610 um. not greater than 520 um. or even not greater than

420 pm. It will be apprectated that the diameter of the perforations can be within a range including any of
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the minimum values and maximum values disclosed herein. For example, the diameters of the
perforations can be within a range of 2 pm to 1000 pm. such as within a range of 50 pm to 890 pm.
[0070] The perforations can have an average size, such as an average diameter. In an embodiment, the
average diameter of the perforations can be at least 200 pm, at Jeast 240 pum, at least 260 pm, at least 285
um, or even at least 310 pm. In another embodiment, the average diameter may be not greater than 580
um, such as not greatér than 520 um, not greater than 480 pm, not greater than 430 yum, or even not
greater than 380' um., It will be appreciated that the average diameter of the perforations can be within a
range including any of the minimum vé}ues and maximum values noted above. For example, the
perforations can have an average diameter within a range of 200 pm to 580 um, such as within a range of
285 pum to 430 um. . ' . o ‘
[0071] Density‘ of perforation may be determined by counting the number of the perforations within
randomly selected areas of a surface of the barrier layer that is facing away from the bonded abrasive |
body. Atleast4 areas can be selected. Magnifiers or mic%oscopes with backside illumination can be used
to aid identifying the perforations. Perforation density can be the total number of perforations normalized
by the total areas examined. ‘
[0072] According to another embodiment, the perforation density may.be not greaier than not greater
- than 200 perforations/cm®, such as not-greater than 180 perforations/crh’;, not greater than 160
perforations/cm’, not greater. than 140 perforatioﬁs/cmz,'1&01 gre‘at‘er than 120 perforations/cmz, not greater
than 100 perforations/cm’, not greater than 90 perforations/cm?, not greater than 80 'perforations/cmz, not
‘greater than 70 perforations/cm’, not greater than 60 pe'l'fdx'ilti011s'/c1nz, not greater than 50
perforations/cm’, not greater than 40 perforzuions/cmz. not greater than 30 perforations/cm’, not greater
than 20 pcri'omtiohs/cmz, not greater than 15 pert‘orznions/cmz, not greater than 10 performi(ms/cmz, not
greater than 9 perforalions/cmz, n(;t greater than 8 pcrt’oralions/cmz, not greater than 7 perfo_rat.ions/cmz,.
not gr'eaier than 6 perforations/cnt’, or not greater than 5 perforatioris/cm’, not greater than 4
perfqmtions/cmz, not greater than 3 perfformions/cmz, not greater than 2 perfomtions/cmz, not greater than
| perl’orzuion/cmz. For at least one embodiment. the barrier layer can be essentially free of perforations.
Still, in at least one non-limiting embodiment. some minor content of perforations can exist, such that the
perforation density can be at least 0.1 perforations/cm’, such as at least 0:5 perforations/cmz, at least |
perfomlion/cmz. at least 1.5 peri‘brations/cmz. at least 1.8 pcrl’orations/cmz, at least 2 perforations/cm’, at
least 2.3 pertbrutions/cmz, at 1@'1131'2.5 pert‘orations/cmz. at least 3 perfo-rations/cmz, at least 3.5
per.fo‘rations/cmz, at least 4 perforations/cm’, at least 4.5 perforations/em?, at least 5 perforations/cm’, at
least 5.6 perforzuions/cmz, at least 6 perforations/ent’. at least 6.5 perforations/cm’, at least 7.2
perforulions/cmz. at least 8 pc1'1’01‘ations/cm"’. at least 9 pcrlbmtions/cmz, or even at least 10

perforations/em=Jt will be appreciated that the perforation density can be within a range including any of
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the minimum values to maximum values noted above. For example, the perforation density can be within
arange of 0.1 perforations/em” to 200 p rforations/cnt’, such as within a range of 0.5 perforations/cm” 1o
180 perforations/cm’, within a range of 1 perforations/cm2 to 160 perl"orutions/cmz, within a range of 2
perforations/cm” to 140 perforations/cm’, within a range of 5 perforations/cm’ to 120 perforation s/em’. o
within a range of 10 perforations/cm” to 100 perforations/cmz.

[0073] In certain embodiments, orientation of the films of the barrier layer may affect the density of the
perforation. It may be desired to have the polymer-containing film as the outermost layer for the barrier
layer, as in some instances, depending upon the polymer-containing film material, during processing the
.material‘ may exhibit a self-sealing capability configured to seal some perforations formed in the barrier
lilyel‘. Notably, Certain polymer—cohtaiﬁing films may exhibit flow behaviors during processing that V
. facilitate flowing and sealing of perforations formed d.uring_processing. For example, the polymer-
containing film that includes co~extrudéd polyethylene may be dispoéed as the outmost layer to reduce
perforation density of the barrier layer in some én]bOdim@nt&

[0074] In at least one other application, the polymer-containing film can be placed between the metal-
containing film and the bondcd abrasive body, which may help to reduce formation of perforation in the
metal-containing film during the process of forming the abrasive tool. For instance, during curing, the-
material of the polymer-containing film may flow and seal at least some of the pexfon ations formed in the
metal-containing 11m Addnlonal]y or alternatively, during pxocessmg, the material may fd(,llltdl(,
f]owm(g and sealing of perforations in the metal -containing film. The metal -containing film may be used
as the outmost layer for the barrier layer. ’

[0075] Notably, the barrier layer can be selected such that it can withstand the forming process of
forming the bonded abrasive. The barrier layer can be puncture resistant such that du.ring m-situ
formation of the barrier layer, formation of perforations can be minimized or even diminished. For
instance, the puncture resistaint barrier layer may have the perforation density disclosed herein.
Furthermore, the barrier layer may not interfere with function or performance of the abrasive zu'ticAle..
Particularly, the barrier lzlycr'czm be resistant to formation of perforations that extend through the entire
barrier layer, and the presence of the barrier layer may not adversely affect performance. such ds grinding
performance. Moreover. the barrier layer may undergo some modification during the forming process.
including for example. some physical or chemical changes that facilitate bonding of the barner layer (o
one or more surfaces of the bonded abrasive body.

[0076] /\ccordingly. in some app]icaliéns, the barrier layer can include at least one film that is ﬁuncmre
resistant. The puncture resistant film can be a polymer-containing fiJm including a b.iu.xially~oricntcd
material. For example. the barrier layer can include a puncture resistant film, a tie layer. a metal-

containing film. another tie layer, and a sealant layer. The sealant layer can be facing a major surface of
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the body and the puncture resistant {ilm can form an exterior surface of the abrasive article. Ina
particular example, the barrier layer can include a biaxially-oriented PET film, a tie layer. an aluminum-
containing film, a tie layer, and a polyethylene sealant layer. with the polyethylene sealant layer facing a
major surface of the body and the biaxially-oriented PET film defining an exterior surface of the abrasive
article. In another particular example, the barrier layer can include a biaxially-oriented nylon film, a tie
layer, an aluminum-containing film, a tie layer, and a polyethylene scalant layer with the polyethylene
sealant layer facing a major surface of the body and the biaxially-oriented .nylon film forming an exterior
surface of the abrasive article.

[()()77] In some instances, formation of the barrier layer can be Ldlll(,d out in-situ with the.formation of
the abmswc ar UC e (e g. the bonded abrasive whecl) It may 1ot be neu,ssaly to remove the barrier layer
from the body prior to use of the abrasive article. For example, the barrier layer may be removed during
operation of the abrasive article without interfering with the process of operation, such as grinding or
cutting. In al&other instance, the barrier layer can be formed such that force encountered during an
operation of the abrasive article can be sufficient to selectively remove at least a portion of the barrier
layer to expose at least a portion of the work surface of the abrasive article. Removal of the barrier layer
may oceur without affecting the abrasive capabilities of the abrasive article.

- [0078] In certain‘instances, the barrier layer can be a temporary component of the abrasive article and
removed prior to use of the ablaswe article. For cxampk the barrier layer is a temporary component
configured to be applled to at least a portion of the body of the bonc 1 abrasive for handling and
shipment of the body. A temporary barrier layer is configured to be applied during or after formation of
the bonded abrasive and removed by the user prior to use of the bonded dbl astve article.

[0079] The temporary barrier layer can include any oi the barrer layer materials and teatmu noted in
the embodiments disclosed above. For instance, the temporary barrier Jayer can overlie and be adhered
directly to any of the surfaces of the body. See, for example, the description of embodiments relevant to
FIGs. 8,9, and 10A-10C. In a particular example, the temporary barrier layer overlying a portion of the
body can include a wax, and in some instances. may be made entirely of wax. Alternatively. the
temporary barrier layer can include a wax-containing film. In a more particular example. the barrier layer
- including wax can cover the entire surface of the bonded abrasive body, such that the barrier-layer
consists essentially of wax and surrounds-and seals the entire body of the bonded abrasive article.

[0080] FIG. 12A includes a cross-sectional illustration of an abrasive article 1200 including a portion of
a bonded abrasive bod)./ 1201 and a barrier layer 1202 according to an embodiment. In at least one
embodiment, the barrier layer 1202 can be adhered to at least a portion ol the bonded abrasive body, such

as at least a portion of the major surface of the body 1201 in a peelable configuration. A peelable
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configuration is reference to the temporary manner in which the barrier layer 1202 can be attached to the
body 1201.

[0081] For purposes herein, a peelable configuration is reference to a barrier layer that is configured to
be removed from the body according to a particular peel strength. Notably, a peelable configuration can
be adapted to be removed by hand, such that the barrier layer can be separated from the body of the
abrasive article by hand. This can include removal of the barrier layer and an adhesive only by hand
without any further external stimulus, such as the zll)I)liczlti011 of a temperature change, radiation, solvents
pr other chemicals and the like. ‘

[()082] Howevu in alternative embodiments, the barrier ]ayel may be attached in a tcmpox ary manner,
which’ may also bc consxdcwd a peclabk conhs_umnon wherein the peeldb]e conflg,matlon is achieved by
apphcanon of one or more exter nal stimuli, including but not limited to a temper: atuxe change, radiation,
solvent or-other chemicals and the like. For such alternative embodlments wherein the extemal 5t1muh is
applied, such external stimuli may be before or during the peeling operation, wherein an operator apphes ‘
a suitable force by hand to separate the barrier layer from the body of the abrasive article. For example,
in one particular alternative embodiment, the body of the abrasive article including the barrier layer may
be subject to a temperature change, such as application of heat for a given duratkﬁ_. Such stimuli may
affect a physical or chemual change in the barrier layer or an adhesive layer dlsposed between the bamel
Jayer and the body that can facilitate a pcclable configuration. Notdbly, in such altel native embodlments
prior to the application of the external stimulus the barrier layer may not be in a peelable state, such that
the peel strength is too great to remove the l)zix‘l'iei"]zlyex‘ from the body by hand alone. However, the
application of the external stimulus can facilitate a change to at least a portion of the barrier layer and/or
adhesive layer, which may change (e.g.. reduce) the peel SIICnUlh and facilitate a peelable configuration

. wherein the barrier layer can be removed from the body of the abrasive article by hand. Other non-
limiting examples of external stimuli can include thé dpplication of a particular type of radiation (e.g.,
ultraviolet light, microwaves) to at least a portion of the barrier layer, application of a chemical compound
(e.g.. acid. base. solvent. ¢tc.) 1o at least a portion of the barrier layer that will dissolve at least a portion of
the barrier layer, application of heat to at feast a portion of the barrier Jayer, application of an electrical
signal, electrical current or electrical field. application ol a magnetic field, application of one or more
vibratory stimuli (e:g.. ultrasonic energy). and the like.

[0083]" In one embodiment. the peelable configuration can be defined by particular peel strength of the
b‘arrier‘}ayer 1202 relative to the body 1201. For example, the barrier layer 1202 can'i)e adhered to the
body 1201 such that 1hc'peel strength delining the adhesion of the barrier layer 1202 to the body 1201 can
be not greater than 3000 g/in as measured according to ASTM F88 using a-180 degree testing setup. In

still other instances., the peel strength can be not greater than 2900 g/in, such as not greater than 2800 g/in
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or not greater than 2700 g/in or not greater than 2600 g/in or not greater than 2500 g/in or not greater than ,
2400 g/in or not greater than 2300 g/in or not greater than 2200 g/in or not greater than 2100 g/in or not
ereater than 2000 g/in or not greater than 1900 g/in or not greater than 1800 g/in or not greater than 1700
o/in or not greater than 1600 g/in or not greatei‘ than 1500 g/in or not greater than 1400 g/in or not greater
than 1300 g/in or not greater than 1200 g/in or not greater than 1100 g/in or not greater than 1000 g/in or
not greater than 900 g/in or not greater than 800 g/in or not greater than 700 g/in or not greater than 600 .
g/in or not greater than 500 g/in or not greater than 400 g/in. In still another example, the peel strength
can be at least i() g/in, such as at least 20 g/in or at least 30 g/in or at least 40 g/in or at least 50 g/in or at
least 60 g/in or at least 70 0/in orat ] easf 80 g/in or at least 9() g/in or at least 100 g/in or at least 200 g/in
or at least 300 g g/m or at ]east 400 0/m or at least 500 g/in or at least 600 g/m or at least 700 g/in or at lcast
800 g/in or at least 900 g/in or at least 1000 g/in or at least 1100 g/in or at least 1200 g/in or at least ] 1300
g/in or at Jeast 1400 g/in or at least 1500 g/in or at least 1600 g/in or at least 1700 g/in or at least 1800 g/in
or at least 1900 g/in or at least 2000 g‘/inﬂ It will be appreciated that the peel strength can be within a |
range including any of the minimum and maximum values noted above. For example, the pecl strengtﬁ
can be within a range including at least 10 g/in and not greater than 3000 g/in, or within a range including
at least 10 g/in and not greater than 2000 g/in or within a rahge including at least 10 g/in and not greater'
than 1500 gfin or within a range including at least 10 g/m and not greater than 500 g/in or even within a’
range including at least 10 a/in and not greater than 300 g/m Such peel strengths have been shown to be
suitable for adherence of the barrler layer for shipment and general handlmg, while also bemg suitable fo
peeling and removal of the barrier ]ayel by hand and without the need for ag ggressive abrasive removal
techniques (e.g., grinding of the bonded abrasive during use).
[0084] As further illustrated in FIG. 12A and as dis loscd in other embodiments herein, the barrier layer
1202 can include one or more films of materials. As illustrated in F1G. 12/\, the barrier layer 1202 can
include a first film 1203 defining the outermost surface of the barrier film, a second film 1204 adjacent
and underlying the first film 1203, and a third film 1205 zidjacen,t and upderlying the second film 1204.
The third film 1205 can define the innermost layer and be in direct contact wilﬁ the b‘ody 1201 of the
bonded abrasive. An example of the barrier layer 1202 can include a metal-containing film. which may
be any one of the first film 1203, second film 1204, and third film 1205. In a particular instance, the
second film 1204 may be the metal-containing film.
[0085] In another embodiment, one of the-films of the barrier layer 1202 may be an adhesive layer
C(n_nprising an adhesive material and configured to fa.ci]'itate adhesion between the barrier layer 1202 and
the body 1201, In such embodiments, the inner most layer, such as lhé third film 1205 can be the

adhesive layer. The adhesive layer may facilitate attachment of the barrier layer to and removal of the
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barrier layer from the body. In some instances, when peeled away from the body, the adhesive layei' can

remain attached to the rest of the barrier layer.

[0086] In a particular embodiment, the barrier layer 1202 can include a pressure sensitive adhesive film.

In certain aspect, the pressure sensitive adhesive film can form the innermost layer of the barrier layer

1202. As illustrated in FIG. 12A, the film 1205 can be a pressure sensitive adhesive film. In another

aspect, the pressure sensitive adhesive film can include acrylic based adhesives. In a further aspect, the

_ pressure sensitive adhe§ive film can have a thickness of at least 40 microns, such as at least 45 mjcrons, at
least-48 microns, at least 52 microns, at least 56 microns, at least 58 microns, at least 6() microns, or at .
least 62 microns. In yet another aspect, the pI essure sensitive adhcswc film may have a thlckness not
greater than 90 micr ons, such as not greater than 86 microns, not mcatu than 82 microns, not greater than '
80 microns, not greater than 77 mlClOHS not greatei than 75 m1c10ns not greater than 72 microns, not
greater than 68 mlclons not greater than 65 microns, not greater than 66 mlcrons ‘not greater than 64
microns, or not greater than 61 microns. Moreover, the thickness of the pressure sensitive adhesive can
have a thickness in a range including any-of the minimum and maximum values disclosed herein, such as
within a range. including at least 40 microns to not greater than 90 microns, or within a range including at
least 55 microns ta not greater than 68 microns.
[0087] In a further embodiment, one or more layers of materials may be disposed. over the barrier layer
1‘2()2 (not illustrated). For instance, an additional layer that is suitable for carrying markings or indicia to
identify the product may be placed over the barrier layer. In some other instances, the outmost film, such
as the film 1203 of the barrier léyer 1202, may.be suitable to czu'i'y' mzii‘kings or indicia." In such .instzmces,.
the first film 1203 may-be se] ted from a group of materials most suitable to contain markings or indicia.
[0088] The barrier layer 1202 is-illustrated to including a plurality of films in FIG. 12A. In another
instance, the temporary barrier layer can be a single layer, and in some particular instances, the barrier.
layer can be made of a single layer of metal foil.

[0089] In anofhe;‘ embodiment, a separate adhesive layer may be disposed between the barrier layer 1202
~and the body 1201. The adhesive layer can abut the barrier layer and the body. FIG. 12B inc.lude a Cross-
sectional illustration of a portion of another exemplary abrasive article 1220 including a bonded abrasive
body 1221, a barrier layer 1222, and an adhesive layer 1223 disposed between the barrier layer 1222 and
the body 1221+ As illustrated, the adhesive layer 1223 is in direct contact with the barrier layer 1222 and-

the body 1221. The adhesive layer 1223 can be used to temporarily attach the barrier layer 1222 to the
body 1221 with sufficient strength such that the abrasive article 1220 can be handled, shipped and stored.
Still the adhesive strength of the adhesive layer 1223 can be suitable for allowing the barrier layer 1222 1o
be removed from the body 1221 by hand, and thus configured to facilitate the peelable configuration of

the barrier Jayer 1222,
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.[0090} In a further embodiment, the barrier layer 1222 can include a plurality of films (not iHustrated)
and be attached to the body by the separate adhesive layer 1223, For example, the barrier layer 1222 can
include a polymer-containing {ilm and a metal-containing film, and in some instances, a tie layer can be
disposed between the filims to improve bonding. In a particular example, the barrier layer 1222 can
include from the innermost to outmost layer, a sealant layer, a tie layer, a foil, another tie layer, and a
polymer-containing film. The polymer-containing film can include polyester or a biaxially-oriented
material, such as bmxmlly onentdtcd PET or bmxm]ly oriented nylon.

[009 ] As illustrated in FIG. 12B, the.adhesive ]ayer~122% is disposed between a major surface of the
body 1221 and the barrier, Idyex 1223. In other mstancas, 1hc adhesive layer 1223 can be appllcd to any
surface of the body 1221 to facxhtatc suitable tempomry adhcmon of the barrier layel 1222 to dny portion
of the body 1221. In another ins’tance, the adhesive layer 1223 may be adhered directly to a component of
the abmslve article, such as an abrasive portion, a reinforcing layer, or any combination thereof.

[0092] In an embodiment, the adhesive layer 1223 can be a double- s1ded adhesive, 1ncludmg adhesive
material on both surfaces to facilitate suitable adhesion of the barrier layer 1222 to the body 1221,

[0093] In another embodiiment, the adhesive layer 1223 can include a pressure-sensitive adhesive. The
pressure-sensitive adhesive can.include an adhesive that adheres. to a surface under mechanical force
applied to the adhesive layer 1223. An exemplary pressure-sensitive adhesive can include at least one
composition selected from the group consisting of an acrylic, aﬁ' acrylate, butyl rubber, ethylene-vinyl
acetate, natural rubber, nitriles, silicone rubber, styrene block copolymer, vinyl ether, or any combination

“ thereof, blend, and/or copolymer theréof. In a particular éxample, the pressu'ré sensitive adhesive can
consist essentially of-an acrylic. In some instances, the pxje'ssure sensitive adhesive may include one or
more tackifiers, including but not limited to, resins (e.g., rosins and their deri@tives, terpenes, modified

_terpenes, aliphatic resins, cycloaliphatic resins, aromatic resins, hydrogenated hydrocarbon resins, ‘
terpene-phenol resins, silicate resins (e.g.. monofunctional triméthyl silane and/or quadrafunctional
_silicon tetmchloxlde) or any combination thereof, blend, or copol ymer thereof.

[0094] In still another embodiment. the adhesive layu 1223 can include a sealant including an ddhcxlw
material. For instance, the adhesive layer 1223 can include silicone, and more particularly, a'silicone
based sealant. In another instance. the sealant can allow formation of a waterproof bonding between the
barrier layer 1222 and the bonded body 1221, In yet another embodiment, the adhesive layer 1223 can
include a water-based adhesive material that facilitates adherence to the barrier layer 1222 or the body
1221. ' ' '
[()()-95] In still another elﬁbodimenl, the adhesive layer 1223 can include a teml_)erature—sensiL.ive

adhesive, which can facilitate suitable bonding and de-bonding of the adhesive to the barrier layer 1222 or
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body 1221 by applying a particular temperature to the adhesive layer 1223. Such example of the adhesive
Jayer 1223 can include a hot melt adhesive.

[0096] In yet another embodiment, the adhesive layer 1223 can include an adhesive comprising a
solvent-based adhesive. In still another embodiment, the adhesive fayer 1223 can include a polymer
dispersion adhesive. For certain embodiments, it may be desirable for the adhesive layer 1223 to include
a non-reactive adhesive material, which does not chemically interact with the substrate to which it is
adhered (e.g., the barrier layer 1222 or body 1221). For example, the non-reactive adhesive material can
include melt-flowable material that forms a mechanical bond to the substrate to which it is adhere.
[0097] Further example of the adhesi% layer 1223 may include a reactive adhesive, which chemically

» intemcts. with the substrate to which it is adhered (e.g.; the barrier lziyex' .1222 or body 1221). In. at ]cast
one embodiment, the adhesive layer 1223 rhay include a reactive adhesive that can include a compatible
surface coating relative to the surface of the bonded abrasive body 1221. For example, the adhesive layer
may include a silane coating.that is configured to chemically react with the one or more material
components on the surface of the bonded abrasive body.
[0098] 1In certain aspects, the adhesive layer 1223 can include one or more materials selected from the
group of starch, casein, a natural guxh, a viScbelastic polymér, acrylate polymer, rubber, thermoplastic
elastomer, silicone rubber, polybutene, polybutadine, lacquer, polyethylene, polypropylene, ethylene
vinylacetate, ethylene methacrylic acid, polystyrene, polyvinylchloride, polyethylene icrcplnlm]ate,
epoxy, ethylene acrylic acid, sulfonated polystyrene, polyamide, or any combination, blend, and/or
copolymer thereof. .
[0099] A particular exemplary material of the adhesive layer 1223 can include an adhesive material
ihc]uding an ionomer, which can be a copolymer containing an ion includi ng a group of an acrylic acid, a
methacrylic acid, a sulfonic acid, a carboxylic acid, an unneutralized metal ion, a partially neutralized
metal ion, a fully neutralized metal ion or a combination thereof. Some suitable examples of metal ions
may include at least one of zinc, cesium, magnesium, sodium, calcium, or any combination thereof.
[00100]In one embodiment, .1he adhesive layer 1223 may include an adhesive material formed from a
plasma treated polymer, a plasma deposited polymer, a tlame-treated polymer. a corona-treated polymer.
a mechanically roughened polymer, a silane treated polymer, a metallized polymer. a fluorinated polymer,
a hydrolyzed polymer. a chemically-treated polymer, an etched polymer, an arc and flame-sprayed
polymer, a vapor-polished polymer, a-printed polymer, a coated polymer, or any combination thereof.
Some suithbie polymers can include fluorinated polymers (e.g., PVDF), po]yethy]cnc terephthalate,
polypropylene. polyolefins, polyamides, polystyrene, vinyl, biaxially oriented polymers. or a combination

thereof.
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[00101]In another embodiment, the barrier layer 1202 can include at least one film including a sacrificial
material (referred to as “sacrificial film™ hereinalter). In certain instances, the sacrificial material can be
configured to be an impermanent material, which can have one or more characteristics that change due to
one or more stimuli that facilitate debonding of the barrier layer 1202 from the body 1201. In certain
instances, sacrificial film can undergo a mechanical or chemical change when receiving the stimuli such
that the remaining layers of the barrier layer 1202 can be separated from the body 1201. In a.particular
instance, the sacrificial film may be the innermost layer of the barrier layer 1202 to facilitate removal of
the barrier layer. In some other instances, the sacrificial material may be located within the barrier layer
1202 such that the barrier layer 1202 may be separated into two or more portions. For exaﬁaple, the

sacrificial film may be an interior layer c.iisposcd bet.ween two or fnorc filnis on either surface, such as the
second film 1204 of the barrier layer 1202 disposcd between the first film 1203 and the third film 1205.
Upon appiication of a stimulus, the sacrificial film can undergo a cha‘nge and be configured to separate

- the barrier layer into two separate portions including the first film 1203 and the third film 1205. Such
configuration may be particular useful if the third film comprises a material that may be suitable for use
on the bonded abrasive during grinding (e.g.. a thermal barrier, tubricant layer, etc.).

[00102]In certain instances,lthé sacrificial material can be configured to mechanically or éhemically alter
when exposed to electromagnetic radiation. Some non-limiting examples of such alterations can include
dissociation of the adhesive material or a weakening sufficient to debond at least a portion of the barrier
layer 1202 from other portions of the barrier layer 1202 or the body 1201. The electromagnetic radiation
can be selected dependi'ﬁg upon'the properties of the sacrificial material.” For example,'in af least one
embodiment, the élqctromagnetic radiation can be ultraviolet radiation (400 nm to 10 nm).

[00103]In Lmothcr instance, the sacrificial material can be configured to mechanically or chemically alter
when exposed to a reactive chemical agent. The chemical reactive agent may be a particular chemical ‘
compound or material that facilitates selective dissociation of the sacrificial material while ]eéying the
other components of the abrasive tool intact. Notably, it may be particularly suitable to select a reactive
chemical agent that is not reactive with the bonded abrasive body. Some non-limiting examples of
suitable reactive chemical agents may include bases. acids. water. alcohol. polar materials (e.g., liquids),
non-polar materials, surfactants, and the like. In certain instances, the sacrificial material may be
configured to chemically react with the reactive chemical agent in a chemical reaction to form one or
more reaction products.

[00104] In yet another instance, the configured to mechanically or chemically alter when exposed to a
particular lenu)eralure.' For example, the sacrificial material may be a temperature-sensitive material that
is configured to undergo a physical or chemical change at a particular temperature, and such a change can

be configured to facilitate separation between a portion of the barrier layer 1202 and the body 1201. For
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example, the sacrificial material may be configured to mechanica'l}y or chemically alter at a trzmsiti-on
temperature. Notably, the sacrificial material can be configured to have a transition temperature that is
not sufficient Lo cause significant changes to the bonded abrasive body 1201, For example, the sacrificial
material can have a transition temperature that is less than a melting temperature, softening temperature,
or transition temperature of the bond material (or any other components) of the bonded abrasive body
1201. Such a relationship between the transition temperature of the sacrificial material and the materials
of the bonded abrasive body 1201 can facilitate suitable removal of at least a portion of the barrier layer
902 without causing damage to the bonded abrasive body 1201 prior to use. For example, the sacrificial
material comprises a transition temperature of at most-300°C, such as at most 250°C or at most 200°C or -
'at_mbst 180"C or at most 150°C or‘ at mos:.t 12()°C or at most. 100°C. Still, in another instz‘mce, the
sacrificial material can have a transition temperature of at least 30°C or at léaSt 50°C or at least 80°C or at
least 100°C or at Jeast 150°C or at 1@5151’_20()"(? or at least 250°C. It will be appreciated that the transition
temperature can be within a range including any of'the minimum and maximum telﬁpEI‘atL.erS noted’
above.

[00105]In another aspect, the abrasive article can include certain features associated with the barrier layer
to facilitate hand removal of the barrier layer from at least a portion of the body prior.to use of the bonded
abrasive. - For example, in one embodiment, the abrasive tool can include a tab extending from the barrier
layer in a sealed position and configured to be moved from the seéled position to an unsealed position and
release at least a portion of the barrier layer from the portion of the body. FIG. 12C includes a cross-
sectional illustration of an abrasive article including a tab ina séa]ed position according to an
embodiment. FIG. 12D includes a cross-sectional Hllustration of an abrasive article including a tab in an
unsealed position according to an embodiment.

[00106]Referring to FIG. 12C. the abrasive tool 1230 can include a body 1231 and a barrier layer 1232
adhered to at'least a _p()l'ii()lﬁ)f the body 1231, 'wherein the barrier layer 1232 can include a plurin]ity of
films 1233, 1234, and 1235.  As noted in other embodiments herein, the barrier layer 1232 does not
necessarily include a plurality of films and can be a monolithic material made of a single material. In one
aspect, the barrier layer 1232 can include a tab 1236 that is extending from the barrier layer 1232 and

. extending over a side surface 1237 of the body. The tab 1236 can be extending from body 1231 and-
spaced apart from the surface of the body 1231 to provide a user a suitable structure to grasp and initiate
the removal of the barrier layer 1232 from the body 1231, As illustrated in FIG. 12D, the tab 1236 can be
moved in the direction 1238, which can facilitate removal of the barrier layer 1232 from the .m.ajor surface
1239 of the body 123 . Accordingly, in the unsealed position as illustrated in FIG. 12D, the tab 1236 is
spaced apart from the surface 1239 of the body 123 1and the portion of the body 1231 that was previously

covered by the barrier layer 1232 is exposed and ready for use in a grinding operation.
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[00107]1n another embodiment, a tab can be formed having a suitable shape and dimension and applied
1o the body separately from the barrier layer. For instance, the tab can be attached directly to the major
surlace of the body prior to applying the barrier layer. In a further embodiment, the tab can underlie a
portion of the barrier layer in a sealed position and configured to facilitate release of at least a portion of
the barrier layer. In another embodiment, the tab can >be attached to the body and extend over the edge of
the body, such as overhanging the outside of the body, to facilitate grasp of the tab by hand. In yet
'11110t11é1' embodiment, the tab can have any shape and dimension suitable for hand grasping. For instance,
the tab can have a rectangular, square, semicircular, or an irregular shape.
[00108]Othér variations of a tab are contemplated and part of the embodiments herein. For example, the
' .tub 1236 may on]y'b'e formed froi-ﬁ a portion of the films making up the barrier layer 1232. In 6ne
-embodiment, wherein the barrier layer 1232 includes a plurality of films (e.g., fi1n1511233, 1234 and -
1235), the tab 1236 may be formed from a portion of the films, including for example, only the film 1235,
'or only the film 1233. In certain instances, it may be sui.table'to make the tab 1236 from the innermost
film that is closest to the body 1231 to ensure that the barrier layer can be properly removed.
[00109]In at least one embodiment, the tab 1236 can be made of the same material as the barrier layer

. 1232. More particularly, the tab 1236 can include the same material as at least one component material of
the barrier layer 123'2, such as one of the.films of the barrier layer 1-232.' Still, i another embodiment, the
tab 1236 may be made of a~different material from the material of the barrier layer 1232. More '
particularly, the tab 1236 may be made of a different material compared to.at least one component

- material (e.g., a niaterial of one of the films) of the barrier layer 1232.
[00TTO]FIG. 12E includesa cross-sectional illustration of an-abrasive article including a tab ina sealed
position. As i]lustmtéd in FIG. 12E, the abrasive article 1240 caﬁ include a body 124 I and a barrier layer
1242 adhered to at least a portion of the body 1241. The abrasive article 1240 can further include a tab
1243 extending from a portion of the barrier layer 1242 over the body 1241 that may fac.i litate grasping -
by a user and removal of the barrier layer 1242. In particular instances as illustrat_e'd in FIG. 12E, the
barrier layer 1242 can have a thickness 1244 and the tab 1243 can have a thickness 1245, Notably. in
certain instances, the thickness 1245 of the tab 1243 can be less than the thickness of the barrier layer
1244, Reference herein to the thicknesses can be reference to an average thickness of such components.
(0011 1]FIG. 12F includes a cross-sectional illustration of an abrasive article including a tab in a sealed
position according to an embodiment. As illustrated in F1G. 12F, the abrasive article 1250 can include a
body 1251 and a barrier layer 1252 adhered to at least a portion of the body 1251. lThe abrasive article
1250 can further include a tab 1253 extending from a portion of the barrier layer 1252 over the body 1251
that may facilitate grasping by a user and removal of the barrier layer 1252 from the body 1251, In

particular instances as iHustrated in FIG. 12F, the barrier layer 1252 can have a portion 1254 including
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perforations 1255. The portion 1254 may be a film or discrete layer within thé barrier layer 1252, but
does not necessarily need to be in the form of a film or layer. The pcr{':()mli<)ns 1255 can extend partially
through the thickness of the barrier layer 1252 and facilitate controlled tearing of the barrier layer 1252,
which may facilitate removal of the barrier layer 1252 from the body 1251.
[00112]FIG. 12G includes a cross-sectional illustration of an abrasive article including a tab in a sealed
position according to an embodiment. As illustrated in FIG. 12G, the abrasive tool 1260 can include a
body 1261 and a barrier layer 1262 adhered to at least a portion of the body 1261. The abrasive tool 1260
can further include a tab 1263. At least a portion of the tab 1263 can be di:%posed between the barrier
aycx 1262 dnd the body 1261, such that upon movemmt of the tab 1263 from the sealed position (as
' ﬂ]ustmte) to an unsealed’ posmon (not Shown) at least a pomon of the bamel layer 1262 18 1emoved or
.t01 n. For example, the tab 1263 may be a wire or string or other elongated body that can be configured to
be pulled from a sealed position to an unsealed position, which w1ll tear a por tion of the bamex layer 1262
and facilitate removal of the bamel layer 1262 from the body 1261.
[001131FIG. 12H includes an illustration of an exemplary abrasive article 1270 including a barrier layer
1272 attached to the body 1271 in a peelable configuration. The barrier layer 1272 can include an
adhesive mdtella 1274 on the inner surface of the barrier layer 1272, which can fac ilitate bonding and de-
bonding the bamel layer to the body 1271." In a particular embodiment, the adhesivé material 1274 can
Ainclude a hot melt adhesive. In another elﬁbodiment, the barrier layer can include a polymer-containing
layer that forms the outer surface of the barxiier layer. A particularly suitable polymer in this
confi g_uration can include polypropyléﬁe. In a more particular embodiment, the barrier layer 1 272 can be
in the form of a tape.
[004 14} In an embodiment, the entire body of the bonded abrzlsivc article can be sealed by the barrier
layers. For instance, a barrier layer applied to a major surl’glCC of the body can extend over the edge of the
body (e.g.., by at least ¥4 inches) and adhere to the other barrier layer applied to the other major surface by
using an adhesive material. FIG. 121 includes an illustration of an exemplary abrasive article 1280
including barrier layers 1282 and 1285 attached to the major surfaces of the body 1288 in a peelable
configuration. Each of the barrier layers 1282 and 1285 includes a first film (1284 or 1287)and a second
film (1283 or 1286). The second film 1283 and 1286 can be an adhesive film, and in some particular
-examples, the adhesive films 1283 and 1286 can include a pressure sensitive adhesive. The films 1284
and 1287 can include the same or different material. For instance, both or one of films 1284 and 1287 can
be a metal-containing film or metal foil. In anoth.er instance. the film 1284, 1287. or both can be a
polymer-containing film. In a particular instance, either or both of films 1284 and 1287 can be an
aluminized polymer film, such as a PET film coated with aluminum, or another polymer film coated with

an oxide.
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[00115]As illustrated in FIG. 121, the barrier Jayers 1282 and 1285 extend over the peripheral edge 1289
of the body 1288 and adhere to one another forming a sealed rim 1291. The edge 1289 is enclosed within
the sealed volume 1290 and spaced apart from the sealed rim 1291 of the barrier layers. As illustrated.
the barrier layers 1282 or 1285 may not be attached to the edge 1289. In at least one other instance. the
barrier layers 1282 or 1285 may be attached to at least a portion of the edge 1289. The barrier layers
1282 and 1285 can be attach to at least a portion of a major surface of the body 1288, or.as illustrated,
attached to the éntire'ty of the major surfaces. In a particular instance, at least one tab éan be placed
between the barrier layers 1282 and 1285 and extend away from the sealed rim to facilitate removal of the
barrier layers by hand. . | ‘ '

[00116] FIG. 12 includes an i]lustmti.on of anotﬁer exemplary abrasive article 1290 iﬁC]Udi'l']é barrier
layers 1292 and 1295 that are attached to the body 1298 in a peelable manner. Each of th'e‘ barrier layers
1292 and 1295 can include a first film ( 294 or 1297) and a. second film, such as an adhesive film (1293
or 1296) The barrier layer 1292 can be adhered to at ]east a pox tion of the md]OI surface of the body
1298 and folded over to attach to at least a portion of the peripheral-edge 1299 of the body 1298. In some
instances, the barrier Jayer 1292 can be attached to the entire major surface 1210, the entire peripheral
edge 1299, or both. The barrier lalyel' 1295 can be adhered to the major surface 1211, and folded over to
adhere to the barrier layer 1292 to form a se_zi]ed rim on the edge 1299. In a particular instance, at least
one tab can be placed between the barrier layers and extend from the sealed rim to facilitate removal of
the bamel layers by hand.

-[00117] Although not illustrated in FIG. 121 or FIG. 12], the barrier layers 1282, 1285,1292, and 1295
can include additional films, such as a metal-containing film, a polymer-containing film, an oxide-coated
film, a foil, ©r any combination thereof. " In certain instances, a tie'layer may be placed between adjacent
films to improve bonding of the films.

[00118]In some instances, an oversized barrier layer may not include an adhesive fi]im, and a separate
adhesjve layer can be applied to the body or barrier layers to facilitate bonding of the barrier layer to the
major surface or peripheral edge of the body of the abrasive article and formation of the sealed rim.
[00119] Any aspects and features of the foregoing embodiments may be combined with any other features
of other embodiments herein, such that various combinations of features from different iHustrations .
and/or embodiments may be utilized.

[00120]In another embodiment, the abrasive article can include a coating layer ovexlymo the barrier
layer. FIG. 13 includes a cross-sectional illustration of an abrasive article including a barrier layer 1302
overlying a body 1301 and a coating layer 1303 over the barrier layer 1302, In at Jeast one embodiment,
the coating layer 1303 can be bonded directly to the barrier layer 1302, The barrier layer 1302 can be

attached to the body 1301 in a peelable manner. In a further embodiment, the coating layer 1303 can
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include a material selecfed from the group consisting of inorganic rhaterials, organic materials, nut'umll)./

occurring materials, synthetic materials, metals, metal alloys, oxides. carbides. nitrides. borides.

elastomers, thermoplastics, thermosets, resins, or any combination thereof. In particular example, the
coating layer 1303 can include wax, and more particularly, the coating layer 1303 can consist essentially
of wax. The coating layer 1303 may provide additional support to the abrasive article and protection
while handling and shipping. The coating layer 1303 may be removed with the barrier layer 1303 using
any Of the techniques described in the embodiments herein.

[00121]The abmswe articles, such as wheels, can be formed by, for example, pxcpdlmg a mlxtum

including one or more types of abrasive particles, a bonc material (e.g., an organic material (1esm) or an

mmgamc matenal) dnd opnonally, other ingredients, ‘such as, active or inactive hllus processing mds

]ubrlcants crosshnkmg agents, antlstatlc agents and so forth, and further processing the mixture as

~ described later in “this dlsclosme in more details. -

[0()122]/\11 exemplary dblaslve pamde can include morganic matelmls organic malcua]s naturally
occurring materials (e.g., minerals), superabrasive materials; synthesized materials (e.g.. polycrystalline
diamond compacts) or a combination thereof. A particular example of abrasive particle can include silica,
alumina. (fused or sintered}, zirconia, zirconia/alumina oxides, silicon carbide, ga-mét, diamond, cubic
boron nitride, silicon nitride, ceria, titanium dioxide, titanium diboride, boron carbide, tin oxide, tungsten
carbide, titanium carbide, iroﬁ oxide, chromia, flint, ex.nery, or any combination thereof. A more
particular example of the abrasive particle can include alumina, such as seeded or unseeded sintered sol
gel alumina, with or without chemical modification, such as rare earth oxides. MgO, and the like can be
utilized. : : . .

"[00123] The abrasive particles also-can inchide. various shapes, structures, and/or configurations. For
example, the abrasive particle can be a shaped abrasive particle. Shaped abrasive particles can have a
well-defined and regular arrarigement (i.e., non-random) of edges and sides. thus defining-an identifiable
and controlled shape. Moreover, shaped abrasive particles are distinet from traditional crushed or non-
shaped abrasive particles as the shaped abrasive particles have substantially the same shape with respect
to each other, wherein traditional crushed abrasive particles vary significantly in their shape with respect
to each other. For example, a shaped abrasive particle may have a polygonal shape as viewed in a plane
defined by any two dimensions of length, width, and height (e.g.. viewed in a plane detined by a length
and a width). Some exémplary polygonal shapes can be triangular, quadrilateral (e.g., rectangular,
squzil “trapezoidal, paralle 1021 am), a pentagon, a hexaoon a heptagon, an ouaoon a nonagon. a decagon.
and the like. Additionzll]y, the shaped abrasive particle can have a three-dimensional shape defined by a
polyhedral shape, such as a prismatic shape or the like. Further. the shaped abrasive particles may have
curved edges and/or surfaces, such that the shaped abrasive particles can have convex. concave,
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ellipsoidal shapes. Exemplary shaped abrasive paftic]es are disclosed in U.S. Pat. No. 8,758,461, which
is incorporated herein in its entirety. In a particular example, the shi\pCd abrasive particles can be in the
form of any alphanumeric character, e.g., 1. 2, 3, ctc.. A, B, C. etc. Further, the shaped abrasive particles
can be in the form of a symbol, trademark. a character selected from the Greek alphabet, the modern Latin
alphabet, the ancient Latin alphabet. the Russian alphabet, any other alphabet (e.g., Kanji characters), and
any combination thereof.
~ [00124] The size of abrasive particles can be expressed as a grit size, and charts showing a relation
between a grit size.and its corresponding average particle size, expressed in microns-or inehes, are known
_in the art ascorrelatio'ns to the corresponding United States Standard Sieve (USSS) mesh size. Inan
aspect; ﬁarticle size selection can depend upon the application or process for which the abrasive article is
intended and may range from 10 to 325, as per ANSI grit size designation. In a particular aspect, grit sizes
‘may range from 16 to 120 or 16 to 80. - , » » ‘
[00125]In another aspect, the abrasive particles can have an avefagc imrlicle size (i:e., Dsg) of at least |
micron, such as at least 10 microns, at least 20 microns, at least 30 microns, or at least 40 microns. Still,
in another aspect, the abrasive particles can have an average particle size of at most 2 mm, such as at most
I mm, at most 800 microns, at most 600 microns, at most S00-microns, at most 400 microné, at most 300
microns, at most 280 microns, at most 250 microns, or at most 200 microns: It is to be appreciated that
the abrasive particles can have an average particle size within a range including any of the minimum and
maximum values noted above, including for example, within a range between | micron and 2 mm, within
a range between 10 microns and 1 mm, or evén within a range betwéen 20 microns and 200 microns.
[00126] An exemplary bond material can include an organic material, an inorganic material, or any
combination thereof. In a particular embodiment. the bonded abrasive article can inelide a hygroscopic
bond material, such as a resin-based borid material or a hygroscopic inorganic material. Prior to foyming
the finally formed bo'nde'd abrasive article. .lhc bond material may be in the form of a precursox" bond
material that upon further treatment (e.g., thermal treatment) can form a finally formed bond material.
[00127] An exemplary bond precursor material can include one or more organic materials. An organic
material can include resins, such as phenolic resin. boron-moditied resin. nano-particle-modified resin,
urea-formaldehyde resin, acrylic resin. epoxy resin, polybenzoxazine, polyester resin, isocyanurate resin,
melamine-formaldehyde resin. polyimide resin. other suitable thermosetting or thermoplastic resins, or
any comibination thereof. An exemplary phenolic resin can include resole and novolac.
[00128] An epoxy resin can include an aromatic epoxy or an aliphatic epoxy. Aromatic epoxies
components include one or more epoxy groups and one or more aromatic rings. An éxamp]e aromatic
epoxy includes epoxy derived from a polyphenol. e.g.. from bisphenols..such as bisphenol A (4.4~

1sopropylidenediphenol), bisphenol F (bis[4-hydroxyphenylmethane). bisphenol S (4,47
propy ] > 01 b Y1 Y |
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sulfonyldiphenol). 4 4'-cyclohexylidenebisphenol, 4,4'-biphenol, 4,4'-(9-fluorenylidene)diphenol, or zm);
combination l.hel‘eol‘. The bisphenol can be alkoxylated (e.g., ethoxylated or propoxylated) or
halogenated (e.g.. brominated). Examples of bisphenol epoxies include bisphenol diglycidyl ethers, such
as diglycidy! ether of Bisphenol A or Bisphenol F. A further example of an aromatic epoxy includes
triphenylolmethane trighycidyl ether, 1,1,1-tris(p-hydroxyphenylethane triglycidyl ether, or an aromatic
epoxy derived from a monophenol, e.g., from resorcinol (for example, resorcin diglycidyl ether) or
'h:ydroquim)ne (for example, hydroquinone diglycidyl ether). Another example is nonylphenyl glycidy! |
elhcr» In addition, an example of an aromatic ep.oxy includes epoxy novolac, fo‘r example, phenol epoxy
novolae and: uesol epoxy novolac. Aliphatic epoxy components have one or more epoxy groups and are
free of momatm nnws The external phase can include one or more ahphatlc epoxies. An example of an
+ aliphatic epoxy includes glycidyl ether Qf C2-C30 d}kyl 1;2 epoxy ¢ of C3-C30 alkyl mono or multi
glycidyl ether of an ahphatxc alcohol or polyol such as 1,4- butanedlol neopentyl gjlycol cyclohexane
dimethanol, dibromo neopentyl glycol, trimethylol propane, polytetramethylene 0x1de, polyethylene
oxide, polypropylene oxide. glycerol, and alkoxylated aliphatic alcohols; or polyols. In one embodiment,
_the aliphatic epoxy includes one or more cycloaliphaticring structures. For example, the aliphatic epoxy
can have one or more cyclohexene oxide structures, for example, two cyclohexene oxide structures. An
example of an aliphatic epoxy comprising a ring structure includes hydrogenated bisphenol A diglycidyl
ether’,. hydrogenated bisphenol F dig]ycidyl ether, hydrogenated bisphenol S diglycidyl ether, bis(4-
hydroxycyclohexyl)methane diglycidyl ether, 2,2-bis(4-hydroxycyclohexyl)propane diglycidyl ether, 3,4-
epoxycyclohexylmethyl-3;4-epoxycyclohexanecarboxylate, 3 4-epoxy-6-methylcyclohexylmethyl-3,4-
epoxy-()—methylcy.clohexuneczn'boxylzne, di(3,4—epoxycyclohexylmethyl)hexanedioate,’ di(3,4-epoxy-6-
methylcyclohexylmethyDhexanedioate, ethy}enebi5(3,4—epoxycyc1ohexaneearboxylhte), ethanedioldi(3,4-
epoxycycl()hexylmclhyl) ether, or 2—(3~4~cpoxycyclohexy] 5,5-spiro-3,4-epoxy)cyclohexane- 1,3 leant
(001291 An exemplary multifunctional acrylic can include mmethy]o]pm} harie triacrylate, glycerol
triacrylate, pentaerythritol triacrylate, methacrylate, dipentaerythritol pentaacrylate, sorbitol triacrylate,
sorbital hexacrylate. or any combination thereof. In another example, an acrylic polymer can be formed
from a monomer having an alkyl group having from-1-4 carbon atoms, a glycidyl group or a hydroxyalky!
group having from 1-4 carbon atoms. Representative acrylic polymers include polymethyl methacrylate,
polyethyl methacrylate. polybutyl methacrylate, polyglycidyl melhacry]ute polyhydroxyethyl
muhauy]atc polymethyl acrylate, polyethyl acrylate, po]ybutyl acxylale polyglycidyl auy]atc
polyhydroxyethyl acrylate and mixtures thereof.
[00130]Optionally. additional components can be added to the abrasive particles and bond material, such
as solvents. plasticizers. crosslinkers. chain transfer agents, stabilizers, dispersants, reaction mediators and

agents for influencing the fluidity of the dispersion. For example, one or more chain transfer agents can
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be added, such as polyol, polyamine, linear or branched polyglycol ether, polyester and po]yl'acpone. In
certains implementation, catalyst and initiators can be added. For example, a cationic initiator can
catalyze reactions between cationic polymerizable constituents. A radical initiator can activate free-
radical polymerization of radically polymerizable constituents. The initiator can be activated by thermal
energy or actinic radiation. For example, an initiator can include a cationic photoinitiator that catalyzes
cationic polymerization reactions when exposed to actinic radiation. In another example, the initiator can
include a radical photoinitiator that initiates free-radical p(-)lyxﬁerization reactions when exposed to actinic
radiation. Actinic radiation includes pd]‘tiCLl];lte or non-particulate radiation and'is intended to include
electron beam radiation and electromagﬁetic radiation. In a particular embodiment, electromagnetic
radiation includes radiation having at least ohé‘waveleng';fh- in the range of about 100 nm to about 700 nm
and, in particular, wavelengths in the ultraviolet range of the elecﬁromqgnetic spectrum. In an exemplary
' applic'ation, the bond precursor material can be thermally curable or can be curable through actinic '
radiation, such as UV radiation, to form the finally fofmed bond material.
[00131]Curing or cross-linking agents that can be utilized depend on the bond material selected. For
curing phenol novolac resins, for instance, a typical curing agent is hexamethylenetetramine. Other
-amines, e.g., ethylene diamine; ethylene triamine; methyl amines and precursors ol curing agents, e.g.,
ammonium hydroxide which reacts with formaldehyde to form hexamethylenetetramine, also can be
employed. Suitable amounts of curing agent can be within the range, for example. of from 5 0 20 parts,
or 8 parts to 15 parts, by weight of curing agent per hundred p-arts of total novolac resin. It is to be
appl"e(':i.ated that the ratio can’'be adjusted based on various factors, including for example the particular
types of resins used, the degree.of cure needed, and the desired final properties for the articles, such as
- strength, hardness, zmdi-grinding performance., - -
{00132]1In some simalions, bonded abrasi.\}e article can further include filler (active or inactive filler). In
an aspect. the filler can include powders, granules, spheres, fibers, or a combination thereof. In another
aspect, the filler can include an inorganic material, an organic material, or a combination thereof. A
particular example of filler can include Cryolite. PAF (K;AIF, and KAIF,). KBEF,. K5SO,. barium sulfate,
sulfides (FeSs. ZnS), NaCI/KCI, low melting metal oxides, or any combination thercof. A non-exhaustive
list of inactive filler can include Ca0O, CaCOs, Ca(OH),, CaSi0;, Kyanite (a mixture of Al0;-510,),
Saran (Polyvinylidene chloride). Nephenline (Na, K) AISiO,, wood powder. coconut shell flour, stone
dust, feldspar, kaolin, quartz, other forms of silica, short glass fibers, asbeslos fibers, balotini, surface-
treated fine grain (silicon curbide, corundum etc.), pumice stone, cork powder, or any combinations
thereof. In a further aspect, the filler can include an antistatic agent, a metal ox'ide, a lubricant, a porosity
inducer, a coloring agent, or a combination thereof. Examples of the lubricants can include stearic acid,

alycerol monostearate, graphite, carbon, molybdenum disulfide, wax beads, calcium carbonate, calcium
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tfluoride, or any comblnat]on thereof. Examples of the metal oxides can include’ hmc, zinc oxide,
magnesium oxide, or any combination thereof.

[00133]Note that fillers may be functional, such as, grinding aids, lubl"iczmts, and porosity inducers. In
alternative instances, the fillers can be used for functional and/or aesthetics, such as a coloring agent.
According to an embodiment, the filler can be distinct from the abrasive particles. In yet another
embodiment, the filler can include secondary abrasive grains.

[001 34]'The various ingredients can be added in any suitable order and blended using known techniques.
and equipment such as, for instance, Eirich mixers, e.g., Model RV02, Littleford, bowl-type mixers and
others. The resulting mixture can be used to form a green body by using a shaping deviﬁe, e.g., a mold.
Wheels may be molded iﬁdividual]y or large “bats” can be molded, from which individual wheels are

~ later cored out. As uséd herein, the term "green” refers toa body which maintains its shape during the
'next process step, but generally does not have enougDh stxenélh to mdmtam its shape per manently Gleen
may also refer to a body that is unhmshcd or that there are further processes yet to be completed befme
transforming the green body to a finally-formed bonded abrasive article. For example, a precursor bond
material (e.g., a resin) present in the green body is in an uncured or inpolymerized state. The green body
preferably is molded in the shape of the desired article, including for example, a bonded abrasive wheel.
"[00135}1In some embodiments, one or more, (e.g., two or three) reinforcing components can be
incorporated in the green body such that the bonded abrasive article can be reinforced. The reinforcing
component may be in the form of layers, partial layers, discrete bundles of material distributed throughout
the bond hmteﬁdl, or a combination thereof.. As used lﬂeréin, the term “reinforcing léyer” can refer to a
discrete component that can be made of a material that is diﬁ’ercnt from the bond material and abrasive
particles utilized. to nmiake the abrasive layers within the b()nded abrasive body: In an embodiment, the
Icmfolung laycx does not include abrasive particles. With respect to the thickness of the bonded
abrasive, a reinforcing layer can be Lmbcddcd within the body of the bonded abrasive article and such
bonded abrasive article may be referred to as “internally” reinforced. In another instance, a reinforcing
layer also can be close to, or attached to the front or back face of the body of the bonded abrasive. In still
another instance, several reinforcing layers can be disposed at various depths through the thickness of the
bonded abrasive. -

[00136] A reinforcing layer can have certain geometry. For example. a reinforcing layer can have a
circular gecometry. Alternatively, the outer periphery of the reinforcing layer also can have a square,
hexaszon or another polygonal <veomu1y An irregular outer edge also can be used in certain instances.
Suitable nonfcircular shapes that can be utilized are described in U.S. Patent Nos. 6,749,496 and
6,942,561, incorporated herein by reference in their entirety. In certain instances wherein the bonded

abrasive article is'in the form of a wheel or disc. the remforcing layer can extend from the inner diameter
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(edge of the central opening) to the outermost edge (i.c., peripheral surface) of the bonded abrasive body.
Partial reinforcing layers can be employed and in such cases, the reinforcing layer may extend, for
example, from the mounting hole to at least 30% along the radius or, for non-circular shapes, along the
equivalent of the largest “radius™ of the bonded abrasive body. For example, a partial reinforcing layer
can extend for at least 60 %, at least 70 %, at least 75 %, at least 80 %, at least 85 %, at least 90 %. at
least 95%, or even at least 99% along the radius or, for non-circular shapes, along the equivalent of the
largest “radius” of the body of the bonded abrasive. In another nop—lhhiting embodiment, the partial ‘
reinforcing layer may extend for not greater than 100%, such as not greater than, 99'%,inot' greater than
97%, not greater than 95%, not greater than 90%, not greater than 85%;, not greater than 80%, not greater
thén 70%, or even not greater than 6()% .along the radius or the equi‘valent of the largest “radius” of the
.bonded abrasive body. It will be applecmted that the paxtml xemforcmg layer can cxtcnd within arange
including any of the minimum and maximum values noted above. For instance, the partial reinforcing
layer can extend within a range of 60% to 100%, such as, within a range of 70% to 99%, or within arange
of 80% to 90% along the radius or the equivalent of the largest “radius” of the bonded abrasive body.
[00137] A reinforcing layer can be made of .an)_/ number of various materials, including a single material
or more than one type of materials,.such as a composite matérial. Moreovevr, a bonded abrasive of the
embodiments herein can use a single type of reinforcing layer or may use different types of reinforcing
layers, which can employ different njatéria]s with respect to each other. Some suitable reinfbrcing layer
materials can include woven materials or non-woven materials. In a non-limiting embodiment, the body
of the bonded abrasive can be essentially free of a nori-woven miterial. In at least one embodiment, the
reinforcing layer can include a glass material, including but not limited to a fiberglass material. In yet " -
other embodiments, the reinforcing layer can include a fiber {e.g., Kevlar®), basalt, carbon, fabric organic
~materials (e.g., elastomers, rubbers), combinalio.ns of materials and so forth. An further exemplary
reinforcing layer can include a polymeric film (including primed films) including for example. a
polyolefin film (e.g.. polypropylene including biaxially oriented polypropylene), a polyester film (e.g..
polyethylene terephthalate). a polyamide film. a cellulose ester film, a metal foil, a mesh. a foam (c.g..
natural sponge material or polyurethane foam), a cloth (e.g.. cloth made from fibers or yams comprising
- fiberglass, polyester, nylon, silk, cotton, poly-cotton, or rayon), a paper, a vulcanized paper, a vulcanized
rubber, a vulcanized fiber. a nonwoven material. or any combination thereof, or treated versions thereof.
A cloth backing can be woven or stitch bonded. In purtiéular examples, the reinforcing layer is selected
from a group con'si'sli.ng of paper, p(ﬂymer. film, cloth, cotton, poly-cotton, rayon, polyester, polyvhy]onf
vulcanized rubber, vulcanized fiber, fiberglass fabric, metal foil or any Combinz_uion thereof. In other
exdmp]es. the reinforcing layer includes a woven fiberglass Tabric. In a particular example, the bonded

abrasive article can include one more layers of-fiberglass between which a blend abrasive grains or
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particles are bound in a bond material such as a polymer matrix. Using reinforcing layers dlso can allow
for shear at the interface between the reinforcing layer and adjacent region(s) of the bonded abrasive
(which contain abrasive grains or particles distributed in a three dimensional bond matertal matrix).
will be appreciated that a reinforcing layer can consist essentially of any of the foregoing materials or
consists essentially of two or more of the foregoing materials noted above.
[00138]In specific examples, the body of the bonded abrasive article can include at least one or more
" fiberglass reinforcing layers, provided, for instance, in the form of fiberglass web(s). Fiberglass webs can
include fiberglass woven from very fine fibers of glass. Fiberglass web can include leno or plain woven.
The fiberglass utilized can include E-glass (ahimino—borosiliéale glass with less than 1 wt % alkali
oxides). Other 1ypes of fibérglass can include, for example, A-glass (alkali—lime'gl-ass with little or no
bomn oxide), E-CR-glass (alumino- lime silicate with less than 1 wt % alkali oxides, with high ac1d
resistance), C-glass (alkali-lime glass w1th hlgh boron oxide content, used for example for glass staplc
fibers), D-glass (borosilicate glass with high dielectric constant), R-glass (alumino silicate glass without
MgO and CaO with high mechanical requirements), or S-glass (alumino silicate glass without CaO but
with high MgO content with high tensile strength).
[00139] Fiberglass webs can be arranged in the bonded abrasive such as.a bonded abrasive wheel in any
suitable manner. In certain implementations, placement of a glass fiber web at the working face of the
wheel may be avoided. Any of the emBodiments herein can be reinforced with at least one fiberglass web
~having a hole corresponding to the mounting hole of the wheel and the same diameter as the wheel,
Partial web reinforcing layers that extend "frbfh the'mouhting'hole-through some but not the total radius of -
the wheel also can be used, as can be other web reinforcement placements.
[00140] The reinforcing layer can bé characterized by one or more-of the following physical parameters:
weight (g/ m’), thickness (mm), openings per cm and tensile strength (MPa). which can be further
delineated with respect to the tensile strength of the warp (the long web components that run continuously
for the length of 1he,ro]])4and the tensile strength of the. {111 (the short components that run crosswise to the
roll direction). In certain instances, one or more of the fiberglass webs employed has a minimum tensile
strength ol at least 200 MPa. Other factors include filamerit diameter. amount of coating, for instance, the
coverage of the web with coating and others, as knGwh in the art. .
[00141]Chemical parameters can relate to the chemistry of the coating provided on the fiberglass web.
Generally, there are two types of chemical "coatings.” A first coating. referred to as "sizing.” can be
applied to the glass fiber strands immediately after they exit the bushing and include ingredients such as
[ilm formers. lubricants, silzmés, which for example, can be dispersed in water. The sizing can provide
protection of the filaments from processing-related degradation (such as abrasion). It can also provide

abrasion protection clunn0 secondary processing such as weaving into a web. Strategic manipulation of
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properties.associatcd with the first coating (sizing) can affect the compatibility of the glass fibers with the
second coating, which, in turn, can affect compatibility of the coating with the resin bond. The second
coating can be applied to the glass web and can include phenolic resin, and wax paper may be used
between coated glass web to primarily prevent “blocking™ of the webs during shipping and storage. In
many cases, the second coating can be compatible with both the sizing (first coating) and the matrix resin
for which.the reinforcement is intended.

[00142]In an embodiment, the mixture, f‘einforcing component(s), and barrier layer material can be
placed into a mold cavity in the appropriate configuration. The barrier layer can serve as the outmost
layers of the stack. As desired, the barrier layer can be placed in the bottom of the mold, overlying the
upper surface of the mixture, or both such that when the gl‘é(:n b(.)dy is formed, the barrier layer is‘joined
to at leé_stjone major surface of the green body. In some instances, a barrier layer may be placed in the .
mold such that it is adja'cent the 'I)ei'i pheral surface of the abrasive layer, such that the barrier ]ayér can be
formed on the periﬁheral surface of the bonded abrasive body. The barrier layer may adhere directly to
the abrasive mixture, and thus ultimately be bonded in-situ to the abrasive wheel as a result of the curing
process. In some other instances. the barrier layer material can be joined to a reinforcemient portion, such
as fiberglass reinforcement, to.form a barrer layer construction, and then the barrier layer construction
can be placed into the mold })1‘i0’1‘ to or after the mixture is disposed into the mold. The reinforcement
portion of the barrier layer construction can be in direct contact with the mixture, and particularly, the
reinforcement portion of the barrier construction can be directly joined to the green body.

[00143]1n an exemplary process for forming the bonded abrasive ar'ticle, a first bairier Jayer can be
placed at the bottom of an appropriate mold cavity. a first portion of the mixture (refeired to as “the first
abrasive layer a,” herein aftér) can be placed and distributed over the first barrier layer; and then a first
x'qinforcing layer V| can be placed over the first abrasive layer a,. A second portion of the mixture can
then be disposed and distributed over the first reinforcing layer V forming the second abrasive layer as.
A second reinforcing layer, V. can be Qisposcd over the second abrasive layer, a,. If desii:ed, a third
abrasive layer, as, can be used to cover the second reinforcing fayer. V. Additional reinforcing fayers and
abrasive layers can be added, essentially as described. to obtain the desired number of abrasive layers and
reinforcing layers, and a second barrier layer can be placed over lhétop layer that can-be either a-mixture - -
layer or reinforcing layer. I another approach. a first reinforcing layer V, is placed over the first barrier
layer that is disposed at the bottom of the mold and then covered by a first abrasive layer a,, with
additional reinforcing layers and abrasive layers 'bcing disposed as described above, and the top layer of
the stack can be covered by a second barrier layer. Alternatively. a barrier construction can be formed
and disposed at the bottom of the mold cavity for the rest of the layers to be then placed sequentially, and

another barrier construction can be placed over the top layer that can be a layer of the mixture.
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[00144] The individual thickness of the abrasive lilyel's can be sub-sluntial]y the same. The amounts of the
mixture added to form a particular layer thickness can be modified as suitable for the intended purposes
ol'the abrasive article. Other suitable sequences or techniques can be employed to shape the reinforced
green body. Arrangements in which adjacent abrasive layers a, and a,,, are not separated by a reinforcing

layer also are possible, as are those in which two or more reinforcing layers, e.g., V,, and V., are not
separated by an abrasive layer. Labels made of paper or polymer may also be affixed to major faces of
the body of the abrasive article. These labels may be used to identify the dbrasive zirti.c]es. They may be
affixed to the wheel during the abrasive wheel formation process or applied after curing.
[00145] In-some arrangements, the abrasive layers can differ from one another with respect to one or more
clmrﬁcteristic‘s such as, for instance, layer thickhess ]ayer formulation (é.g. amounts and or'tjp'es of
ingredients being employed, grit size, g,ut shape, pomsuy) filler materials, bond composmon bond
content, abrasive content, abrasive pamclc composition, por051ty pore size, porosity dlStl]bUUOI] porosity
.type (i.e., closed or open porosity) and the like. In certain instances, the thickness of the abrasive layers
can be different. The difference in thickness between any two of the mix layers may be calculated by
using formula [(tabl-tab2)/tab11x 100%, wherein tab1 is the greater thickness of the thicknesses of the two
mix layers and.tab2 is the smaller thickness with respect to tabl. For example, the difference in thickness.
between two abrasive layers can be at least 5% different, at least 10% different, at least 20% different, at
least 25% different, at least 30% different, or even at least 50% different. Engineered differences in the
thicknesses between two abrasive lziyel‘s can promote certain mechanical properties and advantages in
" grinding performance: Further, the body of the bonded abrasive article-can include reinforcing layers that
are similar or reinforcing layers that differ with respect to formulation, materials employed, or other
properties. In a further embodiment, the major-surfaces of the body mdy be attached to barrier Jayers that
are the same or different. .
[00 ]4()] In an embodiment, the green body can be formed in the mold and at the same time, joined to' a
barrier layer. The stack of layers (e.g.. layers of the mixture and barrier layer with or without a
reinforcing layer) can be pressed by suitable means, such as a hydraulic press, by for example, performing
cold pressing. warm pressing. or hot pressing. A particular example of a pressing operation can include
cold-pressing. In cold pressing, the materials in the mold are maintained at approximately ambient
temperature. such as from 15 °C to 40 °C. Pressing the stack can be performed at force of at least 40 tons
and at most 2000 tons. Particularly, the force can be within a range of 100 tons to 2000 tons. In some
instances. pressing can include a pressure in the range of 4.2 k(v/cm‘ (60 psi or 0.03 tsi) to 8.4 kg/em” (120
psi or .06 tsi) may be applied to the green b()dy Paxtmuhnly the pressure can be in the range of 70.3

l(g/cm2 (0.51s1) 10 2109.3 \ﬂ/un (15 ts1), or in the range of 140.6 \‘7/(,m (1 ts1)to 843.6 \O/cm (6 tsi).
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The holding time within the press can be, for example, within the range of from less than 2.5 seconds to |
minute.

[00147]In another example, warm pressing or hot pressing may be utilized to form the abrasive articles.
Warm pressing and hot pressing are similar to cold pressing operations. except that higher temperatures
may be utilized during the application of pressure. In some instances. green body may be allowed to cure
to form the bonded body during pressing by heating the green body at the curing temperature of the bond
precursor material. . '

[00148]In embodiments, a separate operation can be performed to cure the green body to form the
bonded body including abrasive particles contained in the bond material. In at least one embodiment, the
barrier layer can be applied after the greeﬁ Body is formed, and the greén body can be allowed to Cui'é
dftf,l the barrier layer is appllcd During cuxmg of the green body, the barrier ]dyCI can adhcxe to one or
more major surfaces of the body an(/ox a peuphcl al surface of the body When a barrier layer ‘
construction is utilized, the remtorcement portion can be bonded to the major surface during curing of the
greén-body; and the barrier layer can be bonded to the reinforcement portion, such that the barrier layer
forms an exterior surface of the bonded body. In certain instances, the barrier Jayer may be melt bonded
to a major-surface and/or peripheral surface of the body.

[00149]In some embodiments, after formation, the green bodies including barrier layers can be stacked
with a metal separator plak:éd between udjbacent ones for curing. In some instances, a spacer can be used
between a body and a metal separator to prevent the body from adhering to the metal separator during

" curing.” To facilitate separation of bodies from metal separators, the spacer can be non-sticky.” A
particular example of the spacer can be a non-stick film including silicone, Teflon; or Kapton.
Alternatively, the spacér can indude fluoropolynrer .coated, such as PTFE, coated fiberglass. Use of the
spacer can also improve contact between the barrier lziyer and the major surface of the bonded body,
which can be expected to improve moisture resistance of the abrasive tool.

[00150]Selection of a curing temperature depends, for instance, on factors such as the type of the bond
and bond precursor materials, strength, hardness, and grinding performance desired. According to certain
embodiments, the curing temperature can be in the range including at least 100°C to not greater than 250°
C. In more specific embodiments elnploying'ox'ga11ic bonds, the curing temperature can be in the range
including at least 150°C to not greater than 230° C. Polymerization of novolac-based resins may occur at
a temperature in the range of including at least 110° C and not greater than 225°C. Resole resins cznlu
polymerize at a temperature in a range of including at least 100° C and not greater than 225° C. Certain
novolac resins suitable for the mnBodimcnls herein can polymerize at a temperature in a range including
at least 110° C and not greater than 250° C. Generally. the molded article can be held at a final cure

temperature for a period of time, such as between 6 hours and 48 hours. between 10 and 36 hours. or until
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the center of mass of the molded article reaches the cross-linking imnperulmﬁ and desired grinding
performance (c.g.,‘ density of the cross-link). As used herein, the term "final cure temperature” is the
temperature at which the molded article is held to effect polymerization, e.g., cross-linking, of the organic
bond material, thereby forming the final composition of the bond material, although cross-linking can -
begin at lower temperatures.

[00151]In certain instances, the barrier layer or & portion of the barrier layer can be applied to a surface of
the body after the body is f‘in'ally formed. Fdr'ixistzmcc, the barrier layer can include a coating overlying at
least one major surface of the body. In some particular instance, the coating can be in direct contact with
the major surfaces of the body. In some instances, all the exterior surfaces of the body can be coated, and
in Otllél"illslallcéé, the major sui‘facés 'of the body can be coate.d and the peripheral surface can be exposed ’
 to facilitate a grinding operation. In an exemplary process, the bonded body of an abrasive article may be
dipped intb a C(,).ating material to coat an exterior surface of the body. A further treatment may be applied,
such as heating, drying, or the like, for the coating material to form into the barrier layer. Alternatively, a
coating material may be sprayed or painted on a surface of the body or may be deposited using other
known technologies. In certain instances, the coating material can be applied to the green body, both of
~ which can be subjected to a further process, such as heating, curing, or the lil;e, to the form the I’il-lally
formed body having.the barrier layer. The coating can include a film-forming material, a polymer, oil,
wax, or any combination thereof. An exemp]ary polymer can include any of the pblymers ora ‘
combination thereof noted in embodiments herein in relation to the barrier layer.

[00152] The barrier layer described in embodiments herein can have a certain water vapor transmission
rate (WVTR) that can facilitate improved water vapor resistance of the package over an extended period
of time. Inan aspect, the barrier layer may have a WVTR of at most 2.0 g/m’-day (i.e.,'grams per square
meter, per 24 hours), such as at most 1.8 g/mz—duy. atmost 1.6 g/mz—dz\y, at most 1.5 g/mz—day, at most
1.4 g/m’-day, at most 1.2 g/m*-day, at most | g/mz—day. at most 0.9 g/m*-day. at most 0.8 g/m*-day, at.
most 0.7 g/m’-day, or at most 0.0 g/m’-day, at most 0.5 g/m -day, or at most 0.4 o/m’-day, al most 03
o/m’-day. at most 0.25 g/m’-day., at most 0.22 e/m’-day. at most 0.20 g/ g/m-day. at most 0.18 g/ g/m’-
day, at most-0.16 g/ g/mz—duy, at most 0.15 g/m™-day. it most 0.13 g/m’-day. at most 0.11 o/m’-day, at
most 0.19 g/m’-day, at'most 0.09 g/m’-day, at most 0.07 g/m*-day, at most 0.05 g/m’-day 0.015 g/m*-day;
atmost 0.010 g/mz~duy, at most 0.005. g/mz—duy. at most 0.001 ¢/m’-day. or at most 0.0005 g/mz—day. In
another aspect, the WVTR of the barrier layer can be greater than 0 g/m’-day, such as at least 0.00001 g/
m’-day. at least 0.00005 g/m>day, at least 0.0001 g/m’-day. at least 0.0005 g/m’-day, at least 0.001 g/m’-
day, or at least 0.005 g/mz—day, at least 0.01 g/nf«iuy. at least 0.02 g/:l13~(111$/, such as, at least 0.03 g/m’-
day, at least 0.04 g/mz—day, at least 0.05 o/m’-day. or at least 0.06 g/mz—day. at least 0.07 g/m™-day, at

least 0.08 g/m-day, at least 0.09 ¢/m’-day. at least 0.1 g/m’-day. at least 0.2 g/m’-day. at least 0.3 g/’
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day, at least 0.4 g/m’-day, at least 0.5 g/m’-day, at least 0.6 g/m’-dayat least 0.02 ¢/m’-day, at least 0.03
g/m’-day, at least 0.1 ¢/m’-day. at least 0.2 g/m’-day, at least 0.3 g/m’-day. at least 0.4 g/m’*-day. at least
0.5 g/m’-day, or at least 0.6 g/m’-day. Moreover, the barrier layer can have a WVTR in a range including
any of the minimum and maximum values noted herein. For instance, the WVTR may be within a range
including gréater than 0 g/m’-day and at most 2.0 g/m’-day, such as within a range including at least
0.00001 g/ m’-day and at most 2.0 g/m*-day.

", [00153}In an embodimént, the package can be sealed after a desired number of abrasive tools are placed
into the interior volume. Iri a particular embodiment, the package may not contain a desiccant. In another
embodiment, the package can have a certain WVTR that can facilitate improved water resistance of the
package. For ekzllﬁple, the WVTR of the 'pvackage can be at most 2.0 g/mz—day, such. as at most 1.8 g/m’-
day, at most 1.6 g/mz—day,.at most 1.5 g/m_z-day,'at most 1.4 g/fnz—day, dt most 1.2 g/m?—day,* at most |
g/.mz—day, at most 1 g/mz—‘day, at most 0.9 g/ll]z—(ldy, at most 0.8 g/m’-day, at most. 0.7 g/mz—da-y,'or at
most 0.6 g/m’-day, at most 0.5 g/mz—day, or at most 0.4 g/mz—day, at most 0.3 g/mz—day, at most 0.25
g/m’-day, at most 0.22 g/m*-day, at most 0.20 g/ g/m’-day, at inost 0.18 g/ g/m’-day, at most 0.16 ¢/
g/m’-day. at most 0.15 g/m’-day, at most 0.13 g/m™-day, at most 0.11 g/m’-day. at most 0.09 g/m™-day. at
most 0.07 g/m’-day, or at most 0.03 g/mz—day In another instance, the WVTR of the package can be
greater than 0 g/m’-day, such as at least 0.0001 g/m’-day, at least 0.001 g/m*day, at least 0.01 g/m’-day,
at lezfst at least 0.02 g/m*-day, at least 0.03 g/m’-day, at least 0.04 g/mz—day, at least 0.05 g/m>-day. or at
least 0.06 g/m*-day, at least 0.07 g/m’-day, at least 0.08 g/m’~day, at least 0.09 g/m’-day, at least 0.1
g/m’-day, at least 0.2 'g71112—cla$/, at least 0.3 g/mQ—day,' at least'0.4 g/1112—d£1y, at Teast 0.5 g/m’-day, or at
Jeast 0.6 g/m’-day. Moreover, the package can have a WVTR in a range including any of the minimum
and maxinlmm values noted herein. For instance, the package can have a WVTR in a range including
greater than 0 and at most | o/m™-day. In a particular embodiment, the package and the barrier layer can
include the same material. more particularly, the package dnd the barrier layer can be substantially the
same. In another embodiment, the package and the barrier layer can include different materials. 4
[00154]Notably. the abrasive tool contained within the package as described in embodiments herein can
have low water vapor uptake over an extended period of time. Water vapor uptake of the abrasive (ool
can be determined-as follows. The article can be exposed to the condition of 20 °C and 90% relative
humidity (RF) for over 1 month. such as 2 months, 3 months, 4 months, 5 months, 6 months. or even
lorger. In this disclosure, the percentage of the weight change of the abrasive tool is used as water vapor
uptake, Wu, and determined by 'lhé formula Wu:[(Wh—Wo)/Wo]x1()()%, where Wo is the weight of the
abr;lsivé tool prior to exposure and Wa is the weight after the exposure. In an embodiment. the abrasive
tool can have a water vapor uptake of at most .3% or at most 0.2% or at most 0.1% or at most 0.05% or

at most 0.03% or at most 0.02% or at most 0.01% when exposed to 90% relative hunmidity at 20 °C for |
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month. In another embodiment, the abrasive tool can have a water vapor uptake of at most 0.3% or at
most 0.2% or at most 0.19% or at most 0.08% or at most 0.05% when exposed to 90% relative humidity at
20 °C for 2 months. In still another embodiment, the abrasive tool can have a water vapor uptake of at
most 0.3% or at most 0.2% or at most 0.15% or at most 0.1 or at most 0.08% when exposed to 90%
relative humidity at 20 °C for 3 months. In still another embodiment. the abrasive tool can have a water
vapor uptake of at most 0.3% or at most 0.2% or at most 0.15% or-at most 0.1 or at most 0.08% or at most
'0.05% when exposed to 90% relative humidity at 20 °C for inore than 3 months. In some instances, in
situations a plurality of abrasive tools are contained in the package, the water vapor uptake of the abrasive
fools can be the average of the water vapor uptake of all the abrasive 1'60]5.
[00155]Many different aspects and embodiments are possi'ble. Some of those aspécts and embodiments
are described herein. After reading this specification, skilled artisans will appreciate that those aspepts
and embodiments are only illustrative .and do not limit thé scope of the pl‘esent invention. Embodiments
may be in accordance with any one or more of the items as listed below.
- [00156]Embodiment 1. An article comprising:
a bonded abrasive including a body and a barrier layer coupled to the body. wherein the body
comprises abrasive particles 'co'ntained within a bond material; and
a package having an interior volume and the bonded abrasive contained in the nterior volume,
wherein the bonded abiasive article has a water v;apdr uptake of at most 0.3% when bexposed to
90% relative humidity at 20°C for more than 3 months.
[00157)Embodiment 2. An article ‘comprising:
a bonded abrasive including a body and a barrier layer coupled to the body, wherein the body
comprises abrasive particles contained within a bond material; and
o a package having an interior volume and the bonded abrasive contained in the interior volume,
wherein the package has a water vapor transmission rate of at most 2 o/m’-day.
[00158]Embodiment 3. An article comprising: »
a plurality of bonded abrasives, each including a body and a barrier layer coupled to the body,
wherein the body comprises abrasive particles contained within a bond material; and
a package having-an interior volume and.the plurality of bonded abrasives contained in the
interior volume, wherein the packugc has a water vapor transmission rate of at most 2 o/n-day.
[()()159]Embodimcnt 4. The article of any one of the preceding embodiments, wherein the barrier layer
' comprises a water vapor transmission rate of at least 0.00001 g/ m’-day, at least 0.00005 ¢/m*day, at
least 0.0001 g/m*~day, at least 0.0005 g/m’~day, at least 0.001 g/m -day, or at least 0.005 o/m’-day, at
least 0.01.¢/m™day, at least 0.02 g/m™-day. at least 0.03 g/nf«luy. at least 0.04 g/m’-day. at least 0.05

o/m’=day. or at least 0.06 ¢/m’-day. at least 0.07 g/m’-day. at least 0.08 o/m =day. at least 0.00 g/nﬁduy.
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,)

at least () I g/m’-day, at least 0.2 g/m’-day, at least O 3 g/nr’-day, at least 0. 4g g/m’ -d ay, at least 0.5 5 g/m’-
day, or at least 0.6 g/m-dayat least .02 g/m=day. at least 0.03 o/m’=day. at least 0.1 g/m’-day, at least
0.2 g/m’~day, at least 0.3 g/m -day, at least 0.4 o/m’=day, at least 0.5 g/m’-day, or at least 0.6 g/mz—day.
[00160)Embodiment 5. The article of any one of the preceding embodiments, wherein the barrier layer
comprises a water vapor transmission rate of at most 2.0 g/m*-day, at most 1.8 g/m’-day, at most 1.6
g/m’ (ay, at most 1.4 a/mz»day at most 1.2 g/m’-day, at most 1.0 g/m™day, at most 0.9 g g/m’-day, at most
0.8 g/m" ddy, at most 0.7 <r/m -day, or at most 0.6¢ g/m’-day, at most 0.5.g gj/m -day, or at most 0.4 g g/m?- 4
day, at most 0.3 g/m’-day, at most 0.25 g/m’-day, at most 0.22 ¢/m?-day, at most 0.20 g/ g/m’-day, at
most 0.18 g/ g/m’ —day, at most 0.16 g/ g/m’-day, at most 0.15 g/m’-day, at most 0. 13 g/m -d ay, at most
0.11 g;/m ~day, at most 0.09 ¢ g/m’-day, at most 0.07 ¢/m’-day, or at most 0.05 g g/’ day
[00161]Embodiment 6. The article of any one of the preceding embodiments, wherein the bddy.
comprises a first maj 61' surfaée, a second major surface op‘posi.[e the first major surface, and a peripheral
surface extending between the first and second major surfaces, wherein the barrier layer is adhered to at
least one of the first and second major surfaces.

[00162]Embodiment 7. The article of any one of the preceding embodimeﬁts, wherein the barrier layer
comprises a wax, oil, a polymer, a metal, or any combination thereof. * ' |

" [00163]Embodiment 8. The article of any one of the preceding embodiments, wherein the barrier layer is
dir.ect]y bonded to at least one of the first and second major surfaces.

[00164]Embodiment 9. The article of any one of embodiments 1 to 7, wherein the barrier layer is in a
peelable conﬂgumnon h avmg a peel strength of not meatel than 3000 g/in. .
[00165]Embodiment 10. The article of any one of the preceding (,]ﬂb()( iments, whelcm the bamm Jlayer -
comprlsega metal-containing film. a polymer-containing film, a metal foil, or any combination thereof.
[00166] Embodiment L1. The article of any one of the preceding embodiments, wherein the barrier layer
comprises a polymer selected from the group consisting'of a 1hcmmpiastic and a thermoset.
[00167]Embodiment 12. The article of any one of the preceding embodiments, wherein the barrier '111)./61'
comprises a polymer selected from the group consisting of polyamides, polyesters, polyethlyenes,
polypropylene; polyvinyls. epoxies. resins. polyurethanes. rubbers. polyimides, phenolics
polybenzimidazole, aromatic polyamide, and a combination thereof.

[00168] Embodiment 13. The article of any one of the preceding embodiments, wherein the polymer-

. containing film comprises a polymer including a biaxially-oriented material.

[()Ol69JFmbodlmcnt 14. The article of embodiment 13, wherein the polymer comprises polyethylene
terephthalate, ny]on or a combination thereof.
[00170] Embodiment 15. The article of any one of the preceding embodiments, wherein the barrier layer

comprises aluminum. iron, tin. copper. scandium. titanium. vanadium, chromium, manganese. nickel. -
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zine. yttrium, zirconium, niobium, molybdenum, silver, palladium cadmium, tantalum, tungsten,
platinum. gold, or any combination therecof.

(001711 Embodiment 16. The article of any one of the preceding embodiments, wherein the barrier layer
comprises a metal-containing film mncluding aluminum, a metal foil including aluminum, or a
combination thereof.

[00172)Embodiment 17. The article of any one of the preceding embodiments, wherein the barrier layer
Compr'ises a polymer-containing film overlying the metal-Containing film. o ‘ '
[00173]Embodiment 18. The article of any one of the preceding embodiments, wherein the barrier layer .
comprises a polymu—contammg film bonded directly to the mcml contammg7 film.

[()()l74]Fmbodxmenl 19. The article of any one of the pr ccedmgj embodlments ‘wherein the bAmu layer
comprises a polymer-containing film and wherein the polymer-containing film is bonded directly to at
least one of the first and second major surface of the body.

[00175]Embodiment 20. The article of any one of the preceding embodiments, wherein the barrier layer
comprises a first polymer-containing biaxially-oriented nylon, a second polymer-containing film
inchkling polyethylene, a third polymer-containing film including polyethylene, and a fourth polymer-
containing tilm including co-extruded polyethylene, and a foil. '

[00176]Embodiment 21. The article of any one of the preceding eﬁlbodiments, wherein the barrier layer
comprises a 'wax—co'nmining film as an outermost film of the barrier layer.

[00177]Embodiment 22. The article of any one of the preceding embodiments, wherein the barrier layer
“comprises a c:oat'ing including a polyiner, oil, wax, or any combination thereof. '

[00178] Embodiment 23. The article of embodilhent 22, wherein the coating is in direct contact with the
body.

[()()179] Embodimcm 24. The article of any one of embodiments | to 6, wherein the barriel_' ]aycr_ ’
comprises a u)atmo including wax, wherein the coating is in direct contact with the body. '
[00180]Embodiment 25. The article of any one of embodiments | to 6, wherein the barrier layer
comprises a coating including a polymer including polyurethane, polyvinylidene chloride (PVDC). latex.
or any combination thereof. . wherein the coating is in direct contact with the body

[00181)Embodiment 26. Thé article of any one of the preceding embodiments, wherein the package-has
a water vapor transmission rate of at most 1.9 a/mz—day, at most 1.8 Q/mz-(lzly, at most 1.7 g/m’-day. or at
most 1.6 g/1nz~day. at most 1.5 ¢/m’-day, or at most 1 O/m -day, at most 1.3 g/m’-day, at most 1.2 g/m -
day, at most 1.1 o/m*-day, at most 1.0 g/ g/m’-day, at most 0.9 g/m’-day, at most 0.8 g/m"-dzly, at most
0.7 ¢/m’-day. or at most 0.6 g/m’-day, at most 0.5 e/m’-day, or at most 0.4 o/m’-day, at most 0.3 g/m"-

~day. at most 0.25 g/mz—day at most 0.22 g/m’-day, at most 0.20 g/ e/m*-day. at most 0.18 g/ g/m’-day. al
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most 0.16 g/ g/m’-day, at most 0.15 g/m*-day, at most 0.13 g/m’-day, at most 0.11 g/m’-day, at most 0.09
g/m’-day. at most 0.07 g/m’-day, or at most 0.05 o/m*-day.

[00182]Embodiment 27. The article of any of the preceding embodiments, wherein the package
comprises a water vapor transmission rate of greater than 00 g/m*-day, at least 0.0001 g/m’-day, at least
0.001 g/m’-day, at least 0.01 g/m’-day, at least at least 0.02 g/mz~day. at least 0.03 g/m’-day, at least 0.04
g/m’-day, at least 0.05 g/m’-day, or at least 0.06 g/m’-day, at least 0.07 g/m’-day, at least 0.08 g/m’-day,
“at least 0.09 g/m’-day, at least 0.1 g/m’-day, at least 0.2 g/m*-day, at least 0.3 g/m’-day, ét'}eas't 04 g/m’-
day, at least 0.5 g/m’-day, or at least 0.6 g/m’-day.

[00183]Embodiment 28. The article of any one of the preceding embodiments, wherein the package
cbnﬂprisés a packagh{g material fbx'lilillg a side wall surrounding thé interior volume. _
[00184] Embodiment 29. The article of embodiment 28, wherein the packaging material comprises a self-
' supporting mate.ri.al: - ' .

[00185]Embodiment 30. The' article of any one of the preceding embodiments, wherein the package
comprises a packaging material including an elemental metal, an alloy, a polymer, or any combination
thereof. . -

[001 8()]E1ﬂbbdi1ﬂ¢ﬂt 31. The article of any one of the preceding embodiments, whefein the package
comprises a packaging material including a metal coated in a polymer film.

[00187]Embodiment 32. The article of any one of the preceding embodiments, wherein the package
comprises a packaging material including iron, nickel, chromium, alumin'mn, tin, or a combination
thereof. ' - o

[00188]Embodiment 33. The article of embodiment 32, wherein the packaging material comprises steel.
[00189]Embodiment 34. The article of embodiment 32 or 33, ‘wherein the packaging material co‘mpr'ises
tin-coated steel. ' ' _

[00190] Embodiment 35. The article of any one of embodiments 32 to 34, wherein the packaging material
comprises plastic-coated steel.

[00191]Embodiment 36. The article of any one of the preceding embodiments. wherein the package
comprises a packaging material including a high density polyethylene. low density polyethylene.
polypropylene, or any combination thereof.

[00192] Embodiment 37. The article of any one of the preceding embodiments. wherein the package
comprises a packaging material including a metalized film.

[00193]Embodiment 38. The article of any one of the preceding embodiments, wherein the package
comprises a packaging material including a metal foil.

[00194]Embodiment 39. The article of any one of the preceding embodiments. wherein the package

comprises a packaging material including a plastic.
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[00195]Embodiment 40. The article of any one of embodiments 1 to 29, wherein the package comprises
a packaging material consisting essentially of an organic material.

[00196)Embodiment 41. The article of any one of the preceding embodiments, wherein the bonded
abrasive article has a water vapor uptake of at most 0.3% or at most 0.2% or at most 0.]% when exposed
to 90% relative hunmidity at 20°C for 4 months.

[00197]Embodiment 42. The article of any one of the preceding embodiments, wherein the bonded
abrasive article has aAwat'er vapor uptake of at most 0.3% when exposed to 90% relative humi'dity at 20°C
for at least 3 m_oths, at least 4 moths, at lg:ast 5 months, or at least 6 months. _
[00198] Embodiment 43. The article of any one of the preeeding embodiments, wherein at least 3, at least
5, at least.8, at least I(); at l'easf 15, at least 20, at least 30, at least 50 ',' or at least 100 bonded abrasives are
contained in the interior vdlume_}, . ) | o

[OO]99]Embbdiment 44.. The article of émy one of the preceding elﬁbodimehts, wherein the bond
material comprises an organic bond material. | ‘ ' »

[00200) Embodiment 45. The article of any one of the preceding embodiments, wherein the bonded
abrasive article comprises an ultra thin wheel, a grinding wheel, combination wheel, or a cutoff wheel.
[00201]Embodiment 46. The article of any one of. the preceding embodiments, wherein the package is
configured to be resealed after it is opened. _ }

[00202] Erﬁbodj ment 47. The article of any one of the preceding embodiments, whérein the package is in.
-a form of a bucket, a bag, a box, or a pouch. _
[OOZ(B]Embod_iment_ 48. The drticle of embodiment 47, wherein the 'i)ackage is in the form of a bucket.
[00204] Examples .

[00205] Example 1

[00206] Wheels having the dimension of 125x1.6x22.3 mm were formed with or without a barrier, layer.
For wheels -with barrier layers, the barrier ]zlycr included from outmost surface to innermost surface
PET/tie layer/foil /linear low density polyethylene sealant, with the sealant layer inﬁnediate]y adjacent the
bonded abrasive body and the PET [1lm defining an extertor surface of the bonded body. The barrier
layers were molded on both m.ujor surfaces of the green bodies during formation of the green bodies. All
the green bodies with or without-barrier layers were formed by pressing the mixture at room temperature
and at a pressure from 90 to 120 bar (corresponding to 9 MPa to 12 MPa) using a cold pressing machine
(e.g., 350 Ton Press manufactured by Poggi Pasqualino). All the green bodies were cured in an oven at
approXinm&iy 200 °C t‘(') form the wheels. A set of Sample S1 were formed by packing 3 wheels with the
barrier layers in a bag made of the same material as the barrier layer. A set of Sample CS2 were formed
by packing 3 wheels without the barrier layer in the same type of bag. Samples CS3 were unpacked |

wheels with the barrier layers. All of the samples were exposed to 90% RH at 20 °C for up to 6 months.

_45 -



Docket Noo [8-TW-0093US0]

The weight of each wheel was testéd before packing and prior to the exposure, and tested again after
exposure for | month, 3 months, or 6 months. The average water vapor uptake of wheels in the same
package or 3 wheels of Sample CS3 1s illustrated in FIG. 14. Water vapor uptake of each wheel was
measured on certain days by determining the weight difference between a wheel prior 1o exposure and
after and comparing the weight difference to the weight prior to exposure.

[00207] As illustrated in FIG. 14, Sample S1 demonstrated lower water vapor uptake for the tested
periods of time comparing to CS2 and CS3. After 6:morith of exposure to humidity, the water vapor ‘
uptakc of Sample S1 remained significantly lower than Samples CS2 and CS3, and significantly lower
than the water vapor uptake threshold of 0. 3% It is believed that after moisture in the product (,XL(,QdS
0. ?% the grinding performance of the whecls such as, grinding or cutting, can be dcgl aded .
[00208]Embod1mcnts disclosed herein represent a depmtme from the state of the art. PdlthLl]dIly, the
combination of a barrier layer and package described in embod}ments herein can allow 1mpxoved and
extended protcctlon of abrasive tools from envxronmental humidity, such as by reducing water vapor
uptake of the abrasive tools, which can be expected to improve performance of the abrasive tools over
time and mitigate aging of the abrasive tools. In particular instances, a package can contain a plurality of
abrasive tools, such as at least 10, at least 40, or.even at least 100 zlbl‘aéive articles.. In those situations,
storage of the remaining abrasive articles can be expected to be i impr oved and extended after some of the
abrasive articles have been tal\cn out of the package for use. A
[00209] Note that not all of the activities described above in the general description or the examples are
required, that a portion of a specific .ztcli'\(ity may not be required, and that one or more fuither activities
may be performed in addition to those described. -Still further, the order in which-activities are listed is’
not necessdrily the order in which they are performéd.

“[00210] Benefits, other advantages, and solutions to problems have been described above with regard to
specific embodiments. However, the benefits, deantages,-sqlutions to problems, and any feature(s) that
may cause any beneflit, advantage, or solution to occur or beéome more pronounced are not to be
construed as a critical, required. or essential feature of any or all the claims. Reference herein to a
material including one or more components may be interpreted to include at least one embodiment
wherein the material consists essentially of the one or more components identified. The term “consisting
essentially™ will be interpreted to include a L()ﬂ]])()’slll(m including those materials identified and
excluding all other materials except in minority contents (e.g., impurity contents), which do not

) signiﬁcuntly alter the properties of the material. Additionally, or in the alternative. in certain non-limiting

(,lﬂb()dllﬂ(,ﬂlS any of the compositions identified herein may be essentially {ree of materials that are not

expressly disclosed. The embodiments herein include range of contents for certain components within a
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-material, and it will be appreciated that the conteﬁts of the components within a givch material total
100%. '
[0021 1] The specification and iHustrations of the embodiments described herein are intended to provide a
general understanding of the structure of the various.embodiments. The specification and illustrations are
not intended to serve as an exhaustive and comprehensive description of all of the elements and features
of apparatus and systems that use the structures or methods described herein. Separate embodiments may
also be prbvided in é_ombination in a single embodiment, and'conve‘rsely, var_io‘U_s features that are, for
brevity, described in the context of a single embodiment, may also be provided separately or in any
subcombination. Fgrther, reference to values stated in ranges includes each and every value within that
" range. Max'ly other embodiments may be apparent to skilled artisans only after reading this specification.
Other embodimepts: may be used and derived from the disclosure, such that a structural substitut.ion{ '
logical substitution, or another change may be made without departing from the scope of the disclosure.

Accordingly, the disclosure is to be regarded as illustrative rather than restrictive.
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WHAT IS CLAIMED IS:
I. An article comprising:
a bonded abrasive including a body and a barrier layer coupled to the body, wherein the body
comprises abrasive particles contained within a bond material; and
a package having an interior volume and the bonded abrasive contained in the interior volume,
wherein the bonded abrasive article has a water vapor uptake of at most 0.3% when exposed to
90% relative humidity at 20°C for inore than 3 1§1o_xlths. '
2: An article comprising: '
.a bonded abrasive including a body and a barrier layer coupled to the body, wherein the body
comprises abrasive particles contained Within a bond material; and _ -
a package having an interior volume and the bonded abrasiv_e contained in the interior yolume,, :
wherein the package has a water vapor transmission fate of at most 2 g/mz~da.y.
3. An article comprising:
a plurality of bonded abrasives, each including a body -and a barrier layer coupled to the body,
wherein the body comprises abrasive particles contained within a bond material; and
a package having an.interior volume and the plurality of bonded abrasives contained in the
interior volume, wherein the package has a water vapor transmission rate of at most 2
g/m’-day. R
4. The article of any one of the preceding claims, wherein the barrier layer comprises a water vapor
" transmission rate of at least 0.00001 ¢/ m’-day, at least 0.00005 g/m*-day, at least 0.0001 g/m*day, at
" least 0.0005 g/m*day, at least:0.001 g/m’-day, or at least 0.005 g/m’-day, at least 0.01- g/m’-day, at least-
0.02-g/m’-day, at least 0.03 g/nr'-day. at least 0.04 o/m*-day, at least 0.05 g/m*-day, or at least 0.06 g/in’-
day, at least 0.07 g/mz—day, at least 0.08 g/m?—da){, at Jeast 0.09 g/m’-day, at least 0.1 g/m’-day, at least
0.2 g/mz»—day, at least 0.3 g/m’-day. at least 0.4 o¢/m’-day, at least 0.5 g/lﬁz—day, or at least 0.6 g/mz-duyat ‘
least 0.02 g/mz—dqy, at least 0.03 g/m-day. at least 0.1 g)nﬁduy, at least 0.2 g/m*-day, at least 0.3 g/m’-
day, at least 0.4 o/nv-day. at least 0.5 o/m’-day. or at least 0.6 g/mz—duy.
5. The article of any one of the preceding claims. wherein the barrier layer comprises a water vapor
transmission rate of at most 2.0 g/m*-day. at most 1.8 g/m’-day, at most 1.6 g/mz—day, at most 1.4 ¢/m’-
day, at most 1.2 e/m’-day. at most 1.0 ¢/m’-day. at most 0.9 g/m*-day, at most 0.8 g/mz—dzly, at most 0.7
g/m’=day, or at most 0.6 g/mz~day, at most 0.5 g/m’-day. or at most 0.4 g/m’-day, at most 0.3 g/mz—day, at
most 0.25 g/mz—day, at mbst 0.22 ¢/m’-day, at most 0.20 g/ g/1112~c1£1y, at most 0.18 g/ ¢/m’-day, at most
0.16 g/ g/m™-day, at most 0.15 g/m’-day. at most 0.13 o/m’-day, at most 0.11 g/m’-day, at most 0.09 g/m"-

day. at most 0.07 g/m’-day. or at most 0.05 o/m’-day.
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6. The article of any one of the preceding claims, wherein the body comprises a first major surface, a
second major surface opposite the first major surface, and a peripheral surface extending between the first
and second major surfaces, wherein the barrier layer is adhered to at least one of the first and second
major surfaces.

7. The article of any one of the preceding claims, wherein the barrier lzxyel‘ comprises a wax, oil, a
polymer, a metal, or any combination thereof.

8. The article of any one of the preceding claims, wherein the barrier layer is directly bonded to at least
‘one of-the first and second major surfaces.

9. The article of any one of clmms 1to7, whexem the barrier layer is in a peelable conhg;umnon havmgj a
_ pce] strength of not greater than 3000 g/in. ' '

10. The article'of any one of the preceding claims, wherein the barriér layer comprises a meta]—COIiltiai'ning
film, a-polymer-containing fllm a metal foil, or any combination thereof. .

I'1. The article of any one of the preceding claims, wherein the barrier layer comprises a polyme1 selected
from the group consisting of a thermoplastic and a thermoset.

12. The article of any one of the preceding claims, wherein the barrier layer cémprises a polymer selected
from the group consisting of polyamides, polyesters, polyethlyenes, polypropylene, polyvinyls, epoxies,
resins, polyurethanes, rubbers, polyimides, phenolics, polybenzimidazole, aromatic polyamide, and a
combination thereof. . ‘

13. The article of any one of the preceding-claims, wherein the polymer- contmmné film compnses a
polymer including a bxaxmlly -oriented material.

14. The-article of claim 13, wherein the polymer Lompmes polyethylene ter ephthalate ny]on ora
combination thereof. v

The article of any one of the preceding claims, wherein the barrier layer comprises aluminum, iron,
tin. copper. scandium. titanium, vmmdium, chrbmium, manganese, nickel, zine, yttrium, zircornium,
niobium. molybdenum. silver, palladium cadmium, tantalum, tungsten, platinum, gold, or any
combination thereof.
The article of any one of the preceding claims, wherein. the barrier layer comprises @ metal-containing

film including aluminum, a metal foil including aluminum, or a combination thereof.

17. The article of any one of the preceding claims, wherein the barrier layer comprises a polymer-
containing film ovulymo the metal-containing film.

18. The article of any one of the preceding claims, wherein the barrier ]ayel compnscx a polymu~

containing h]m bonded directly to the metal- comamxm film.
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19. Thé article of any one of the preceding claims, w11ex'éi11 the barrier layer comprises a polymer-
containing film and wherein the polymer-containing film is bonded directly to at least one of the first and
second major surface of the body.

20. The article of any one of the preceding claims, wherein the barrier layer comprises a first polymer-

containing biaxially-oriented nylon, a second polymer-containing film including polyethylene, a third

polymer-containing film including polyethy]em and a fourth polymer-containing film including co-
extruded polyethylene, and a foil.

21. The article of any one of the pr ecedmg claims, wherein the barrier layer comprises a wax-containing

film as an outermost film of the barrier layex ,

22, The article of any one of the preceding c]zﬁms, wherein the bzﬁ‘rier layer éomprises.h cozlting

including a polymer, oil, wax or any Combmatlon thexeof

23. The article of clalm 22, wherein the coatmg isin dnect contact with the bady.

24. The article of any one of claims 1 to 6, wherein the barrier layer comprises a coating including wax,

- wherein the coating is in direct contact with the body. ‘

"25. The article of any one of claims I to 6, wherein the barrier layer comprises a coating including a
polymer including pélyurethane, polyvinylidene chloride (PVDC), latex, or any combination thereof, ,
wherein-the coating is in direct contact with the body.

26. The article of any one of the preceding claims, wherein the package hus a water vapor transmission
rate of at most 1.9 g/m’-day, at most 1.8 g/m’-day, at most 1.7 g/m’-day, or at most 1.6 ¢/m’-day, at most
1.5 g/m’-day, or at most 1.4 g/mz-day, at most 1.3 g/mzaday, at most 1.2 g/1112~dzly, at most 1.1 g/m’-day,
at most 1.0 g/ g/m’-day, at most 0.9 g/m*«day, at-most 0.8 g/m’-day, at most 0.7 g/m*-day, or at most 0.6
g/m’-day, at most 0.5 g/m*-day, orat most 0.4 g/m’-day, at most 0.3-g/m*-day, at most .25 g/m*-day, at
most 0.22 g/mz—day, at most 0.20 g/ g/m’~day, at most 0.18 g/ g/m’-day, at most 0.16 ¢/ g/m’-day, at most
0.15 g/m’~day, at most 0.13 g/m’-day, at. most 0.11 g/m’-day; at most 0.09 g/mi—duy. atmost 0:07 g/m’-
day, or at most 0.05 g/nf—day.’

27. The article of any of the preceding claims, wherein the package comprises a water vapor transmission
rate of greater than 0 g/mz—day, at least 0.000] g/mj—day, at least 0.001 g/m-day. at least 0.0] g/mz—clay,
at least at least 0.02 g/m*-day, at least 0.03 g/m’-day, at least .04 ¢/m™-day. at least 0.05 g/mz—duy, or at
least 0.06 g/m:—day, at least 0.07 g/m’-day, at least 0.08 ¢/m’-day. at least 0.09 ¢/m’-day. at least 0.1
g/m’-day, at least 0.2 g/m’-day, at least 0.3 g/m’-day, at least 0.4 g/1nz~day, at least 0.5 g/m™day, or at
least 0.6 g/l]]z—(iil);. . ' o '

28. The article of any one of the preceding claims, wherein the j):lékug@ com]ﬁrises a paclzaging material
forming a side wall surrounding the interior volume. v

29. The article of claim 28, wherein the packaging material comprises a self-supporting material.
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30. The article of any one of the preceding claims, wherein the package compri§es a pzlc.]\'uging material
including an elemental metal, an alloy, a polymer, or any combination thereof. '
31. The article of any one of the preceding claims, wherein the package comprises a packaging material
including a metal coated in a polymer film,
32. The article of any one of the preceding claims, wherein the package comprises a packaging material
including iron, nickel, chromium, aluminwm, tin, or a combination thereof.
33. The article of claim 32, wherein the packaging material comprises steel.
'34. The article of claim 32 or 33, wherein the packaging material comprises tin-coated steel,
35. The article of any one of claims 32 to 33, wherein the packaging material comprises plastic-coated
steel. - - o 4 . ' . o ' A
36. The article of any one of the preceding claims; wherein the package camprises a packaging material
. including a high density polyethylene, low density polyethylene, polyprépyle;)e, or any combination
thereof. . |
37. The article of any one of the preceding claims, wherein the package comprises a packaging material
including a metalized film.
38. The article of any one of the preceding claims, wherein the package comprises a packaging material
including a metal foil.
39. The article of any one of the preceding claims, wherein the package comprises a packaging material
including a plastic.
40. The article of any one of claims 1 to 29, wherein the package comprises a packaging material
consisting essentially of an organic material. .
41. The article of any one of the preceding claims, wherein the bonded abrasive article has a-water vapor
uptake of at most 0.3% or at most 0.2% or at most 0.1% when exposed to 90% relative humidity at 20°C
for 4 months. '
42 The article of any one of the preceding claims, wherein the bonded abrasive article has a water vapor
uptake of at most 0.3% when exposed o 90% relative humidity at 20°C for at least 3 moths, at least 4
moths. at least 5 months. or at feast 6 months.
43. The article of any one of the preceding claims, wherein at least 3, at least 5, at least 8, at least 10, at
least 15. at least 20. at least 30. at least 50 , or at least 100 bonded abrasives are contained in the intertor
volume.
44. The article of any one of the preceding .claims, wherein the bond material comprises an organic bond
matéria]. ‘ , '
45. The article of any one of the preceding claims, wherein the bonded abrasive article comprises an ultra

thin wheel. a grinding wheel, combination wheel, or a cutoff wheel.
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46. The article of any one of the preceding claims, wherein the package is configured to be resealed after
itis openc-d.

47. The article of any one of the preceding claims, wherein the package is in a form of a bucket, a bag, a
box, or a pouch.

48. The article of claim 47, wherein the package is in the form of a bucket.
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ABSTRACT
An zn'tic]e' can include a package and an abrasive tool that includes a barrier layer. The abrasive
tool can include a bonded abrasive. The package can have an interior volume and the abrasive tool can be
contained in the interior volume. In an embodiment, the abrasive article can have a water vapor uptake of
at most 0.3% when exposed to 90% relative humidity at 20°C for more than 3 months. In another

. . . ~ 2
embodiment, the package can have a water vapor transmission rate of at most 2 g/m™day.
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