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(57) ABSTRACT 

Composition comprising at least about 25% by Weight 
graphite particles, based on the total solids content of the 
composition. The composition is useful, for example, as a 
coating on the backside of coated abrasive articles. 
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COMPOSITION CONTAINING GRAPHITE 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to abrasive articles contain 
ing graphite. 
[0002] Many sanding operations utilize a platen to apply 
belt pressure to the workpiece. In many instances the pres 
sure applied to the belt With the platen leads to excessive 
Wear of the belt and plate, as Well as excessive heat 
generation. Higher temperatures can damage the platen, 
sanding belt and, ultimately, the Workpiece. 

[0003] In another aspect, coated abrasive articles such as 
sanding belts often generate static electricity during use in 
abrading and ?nishing Wood and Wood-like materials. Static 
electricity is generated by the constant separation of the 
abrasive product from the Work piece, the machinery drive 
rolls, idler rolls and support pad of the abrasive product. 
Static electric charge problems tend to be more pronounced 
When abrading an electrically insulating or semi-insulating 
Workpiece, for eXample, Wood, plastic and mineral Work 
pieces, as Well as Workpieces coated With insulating mate 
rial. 

[0004] Static electricity can cause, for eXample, ignition of 
Wood dust particles. Static electric charge can also cause 
saWdust to cling to various surfaces (e.g., the coated abra 
sive, the abrading machine and the electrically insulating 
Wood Workpiece), Which can render the saWdust dif?cult to 
remove by use of conventional eXhaust systems. 

[0005] Various attempts have been made to reduce the 
generation of static electric charge and improve platen 
compatibility during sanding operations (e.g., applying com 
positions that include graphite or carbon particles to the 
abrasive grain side of an abrasive article and applying 
electrically conductive particles to the backing of a coated 
abrasive article). Compositions have also been applied to the 
surface of the platen in order to minimize Wear and improve 
thermal conductivity of the platen. 

SUMMARY OF THE INVENTION 

[0006] In one aspect, the invention features a composition 
that comprising binder precursor, at least about 25% (pref 
erably, in increasing order of preference, at least about 30%, 
at least about 35%, at least about 40%, at least about 45%, 
at least about 50%, at least about 55%, at least about 60%, 
or at least about 65%) by Weight graphite particles, based on 
the total solids content of the composition, and second 
particles having a median diameter no greater than about 
200 micrometers (i.e., the median particle siZe of the plu 
rality of particles is no greater than about 200 micrometers), 
“particle siZe” is the longest dimension of a particle.. In 
some embodiments, the second particles have a particle 
diameter of no greater than about 100 micrometers. In one 
embodiment, the second particles are present in the compo 
sition in an amount of at least about 5% by Weight, based on 
the total solids content of the composition. In some embodi 
ments, the second particles are present in the composition in 
an amount of at least about 10% by Weight, based on the 
total solids content of the composition. 

[0007] In another embodiment, the second particles are 
selected from the group consisting of calcium carbonate, 
carbon black, iron oXide, silica, silicates, clay, feldspar, 
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mica, calcium silicate, calcium metasilicate, sodium alumi 
nosilicate, sodium silicate, calcium sulfate, barium sulfate, 
sodium sulfate, aluminum sodium sulfate, aluminum sulfate, 
gypsum, vermiculite, aluminum trihydrate, aluminum oXide, 
titanium dioXide, cryolite, chiolite, metal sul?te, and miX 
tures thereof. In other embodiments, the second particles are 
selected from the group consisting of calcium carbonate, 
carbon black and miXtures thereof. 

[0008] In one embodiment, the binder includes a resin 
selected from the group consisting of acrylic, acrylate, 
phenolic, epoXy, urethane, neoprene, melamine-formalde 
hyde and combinations thereof. 

[0009] In another aspect, the invention features a compo 
sition comprising a binder precursor selected from the group 
consisting of acrylic, acrylate, phenolic, epoXy, melamine 
formaldehyde urethane, neoprene, and combinations 
thereof, and at least 37% (preferably, in increasing order of 
preference, at least about 40%, at least about 45%, at least 
about 50%, at least about 55%, at least about 60%, or at least 
about 65%) by Weight graphite particles, based on the total 
solids content of the composition. In one embodiment, the 
composition includes an acrylic binder precursor, and at 
least 37% by Weight graphite particles, based on the total 
solids content of the composition. 

[0010] In another aspect, the invention features an abra 
sive article including a backing having a ?rst major surface 
and a second major surface opposite the ?rst major surface, 
a ?rst layer disposed on the ?rst major surface of the 
backing, the ?rst layer including abrasive particles and 
binder, and a second layer disposed on a second major 
surface of the backing, Where the second layer includes a 
composition according to the present invention. 

[0011] In another aspect, the invention features a method 
of making an abrasive article and the method including 
coating a composition onto the surface of a backing, the 
composition including binder precursor, at least about 25% 
by Weight graphite particles, based on the total Weight of the 
composition, and second particles having a median diameter 
no greater than about 200 micrometers. In some embodi 
ments, the second particles have a particle diameter of no 
greater than about 100 micrometers. 

[0012] In another aspect, the invention features a method 
of making an abrasive article, the method including coating 
a composition onto the surface of a backing, the composition 
including a binder precursor selected from the group con 
sisting of acrylic, acrylate, phenolic, epoXy, melamine 
formaldehyde, and combinations thereof, and at least 37% 
by Weight graphite particles based on the total Weight of the 
composition. 

[0013] In another aspect, the invention features an article 
that includes a substrate (e.g., a platen), and a composition 
disposed on the substrate, the composition including binder, 
at least about 25% by Weight graphite particles based on the 
total Weight (i.e., solids content) of the composition and 
second particles having a median diameter no greater than 
about 200 micrometers. In some embodiments, the second 
particles have a particle diameter of no greater than about 
100 micrometers. 

[0014] In another aspect, the invention features an article 
that includes a substrate, and a composition disposed on the 
substrate, the composition including acrylic binder, and at 
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least 37% by Weight graphite particles, based on the total 
Weight (i.e., solids content) of the composition. 

[0015] In another aspect, the invention features a method 
of abrading a Workpiece using an apparatus including a 
platen and an endless belt, the belt having a ?rst major 
surface and a second major surface opposite the ?rst major 
surface, the belt including an abrasive coating disposed on 
the ?rst major surface of the belt and a second coating 
including a composition according to the present invention 
disposed on the second major surface of the belt, the second 
coating being in contact With the platen, the method includ 
ing abrading the Workpiece With the abrasive surface of the 
belt. In some embodiments, the platen experiences a tem 
perature of no greater than 100° C. during the abrading. 

[0016] In some embodiments, When a composition is 
tested according to the Platen Compatibility Test Method, 
the platen of the test method experiences a temperature of no 
greater than 100° C. (preferably, no greater than 90° C., 
more preferably, no greater than 85° C.) 

[0017] In some embodiments, compositions according to 
the present invention, When the binder precursor is con 
verted to binder (e. g., cured), have an electrical resistivity of 
no greater than 2000 ohms per square, no greater than 150 
ohms per square, no greater than 100 ohms per square, or no 
greater than 75 ohms per square. 

[0018] In some embodiments, compositions according to 
the present invention have a viscosity no greater than about 
20,000 cPs at a temperature of 25° C., a viscosity no greater 
than about 1000 cPs at a temperature of 25° C., a viscosity 
of no greater than about 800 cPs at a temperature of 25° C., 
a viscosity of no greater than about 600 cPs at a temperature 
of 25° C., or a viscosity of no greater than about 350 cPs at 
a temperature of 25° C. 

[0019] The invention features a composition that includes 
a relatively large percent by Weight graphite particles, such 
that articles coated With the composition exhibit good platen 
compatibility and electrical conductivity. The composition 
also has a viscosity suitable for application using a com 
mercial coating apparatus. 

[0020] Abrasive articles that include a coating of the 
electrically conductive composition generate little to no 
static electric charge When the coating is placed in contact 
With the sanding apparatus (e.g., the platen of the sanding 
machine). Further, abrasive articles that include the electri 
cally conductive coating typically have a reduced tendency 
of dust to stick to the sanding apparatus With Which they are 
used. 

[0021] The coating also provides good platen compatibil 
ity such that the increase in temperature of the platen during 
an abrading operation is minimiZed. 

[0022] Other features of the invention Will be apparent 
from the folloWing description of the preferred embodiments 
thereof, and from the claims. 

DETAILED DESCRIPTION 

[0023] Compositions, according to the present invention 
comprise graphite particles in a binder, typically the graphite 
particles are disposed in the binder material such that they 
are dispersed homogeneously throughout the binder. 
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[0024] Preferably, the graphite particles are present in an 
amount suf?cient to maximiZe the electrical conductivity of 
the resulting cured composition, While maintaining an 
uncured composition having a viscosity suitable for coating. 
The graphite particles may be in a variety of forms including 
?ake, amorphous, vein, ?ber and combinations thereof. 
Preferably, the graphite is ?ake graphite. In another aspect, 
the composition preferably comprises at least about 25% by 
Weight, more preferably at least 37% by Weight, even more 
preferably at least about 45% by Weight, and most preferably 
at least about 65% by Weight, based on the total solids 
content of the composition (i.e., the Weight of the compo 
sition When fully cured). Typically, increasing amounts of 
graphite lead to increasing platen compatibility and/or elec 
trical conductivity. 

[0025] Suitable graphite particles typically have an aver 
age median particle diameter no greater than about 200 
micrometers, preferably no greater than about 100 microme 
ters, more preferably no greater than about 50 micrometers. 
Particle siZes Within these ranges typically alloW higher 
graphite concentrations in the composition, balanced With 
desirable viscosity values. Examples of useful commercially 
available graphite include ?ake graphite available, for 
example, under the trade designations “GRADE 3264” from 
Asbury Graphite Mills Inc. (Asbury, N.J.), and “DIXON 
1448” and “DIXON 1472” from Industrial Lubricants, a 
Division of Asbury Carbon (Asbury, N] 

[0026] Prior to cure, the binder is in the form of a binder 
precursor. The binder precursor is preferably selected to 
optimiZe the amount of graphite particles present in the 
composition. The binder precursor is preferably in the form 
of an aqueous dispersion that includes a polymeriZable 
component, a crosslinkable component or a combination 
thereof, prior to cure. Examples of useful binder precursors 
include acrylic resins, acrylate resins, urethane resins, epoxy 
resins, phenolic resins, melamine-formaldehyde resins, ure 
thane resins, neoprene resins, and combinations and mix 
tures thereof. Useful commercially available aqueous poly 
meriZable emulsions include acrylic self-curing emulsions 
available, for example, under the trade designation “CAR 
BOCURE TSR72” from BFGoodrich (Cleveland, Ohio). 
[0027] The binder precursor is preferably present in the 
composition in an amount of no greater than about 90% by 
Weight, more preferably from about 15% by Weight to about 
60% by Weight, based on the total solids content of the 
composition. 
[0028] The composition may also include particles (e.g., 
?ller particles) in addition to the graphite particles. Such 
particles are preferably insoluble in the binder precursor. 
The nature and amount of ?ller particles are selected to 
provide a composition having a coatable viscosity, While 
optimiZing the amount of graphite particles present in the 
composition. The ?ller particles have a diameter less than 
the diameter of the graphite particles. Useful ?ller particles 
may have an average particle diameter no greater than the 
average particle diameter of the graphite particles, prefer 
ably no greater than about 100 micrometers, more preferably 
no greater than about 50 micrometers, and most preferably 
no greater than about 25 micrometers. The preferred diam 
eters tend to alloW higher graphite concentrations in the 
compositions, balanced With desirable viscosity values. 

[0029] One example of preferred ?ller particles is calcium 
carbonate. Suitable calcium carbonate particles typically 
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have an average diameter from about 0.1 nm to about 100 
nm, more preferably from about 0.3 nm to about 75 nm, 
most preferably from about 2 to about 50 nm. Suitable 
calcium carbonate particles are commercially available, for 
example, under the trade designation “GEORGIA MARBLE 
No. 10” from Georgia Marble (Gantt’s Quarry, Ala.) and 
“MICROWHITE 25” from ECC International (Sylacauga, 
Ala.). 
[0030] Calcium carbonate is preferably present in the 
composition in an amount of no greater than about 30% by 
Weight, more preferably from about 15% by Weight to about 
25% by Weight, most preferably about 20% by Weight, based 
on the total solids content of the composition. Calcium 
carbonate in the preferred ranges tend to alloW for higher 
graphite concentrations in the compositions, balanced With 
the desirable viscosity values. 

[0031] Another useful ?ller is carbon black. Suitable car 
bon black particles typically have an average diameter in the 
range of about 10 nm to about 90 nm, more preferably from 
about 10 nm to about 60 nm, most preferably from about 10 
to about 40 nm. Useful carbon black dispersions are com 
mercially available, for example, under the trade designation 
“KW-3729 AQUIS II” from Heubach (Fairless Hills, Pa.). 
Preferably, carbon black is present in the composition in an 
amount of no greater than about 50% by Weight, preferably 
from about 1% by Weight to about 20% by Weight, more 
preferably from about 3% by Weight to about 10% by 
Weight, most preferably about 5% by Weight, based on the 
total solids content of the composition. Carbon black in the 
preferred siZes and amounts tend to alloW for higher graphite 
concentrations in the composition, balanced With desirable 
viscosity values. 

[0032] Examples of other useful ?ller particles include 
iron oxide, silica (e.g., quartz), silicates (e.g., talc), clays, 
(montmorillonite) feldspar, mica, calcium silicate, calcium 
metasilicate, sodium aluminosilicate and sodium silicate, 
metal sulfates (e.g., calcium sulfate, barium sulfate, sodium 
sulfate, aluminum sodium sulfate and aluminum sulfate), 
gypsum, vermiculite, Wood ?our, aluminum trihydrate, alu 
minum oxide, titanium dioxide, cryolite, chiolite and metal 
sul?tes (e.g., calcium sul?te) and mixtures thereof. In pre 
ferred embodiments, the composition contains less than 10% 
by Weight (increasingly more preferable, less than 5%, 1%, 
0.5%, or 0.1% by Weight) based on the total solids content 
of the composition, Waxes and fatty acids (e.g., high boiling 
point (i.e., 190° C. to about 300° C.) aliphatic hydrocar 
bons), although typically, the composition is essentially free 
of Waxes and fatty acids. Typically, use of Waxes and fatty 
acids is undesirable because it tends to lead to “smearing” 
When the composition is rubbed against a surface (e.g., a 
platen). 
[0033] The uncured composition has a viscosity suitable 
for coating. Preferred uncured compositions have a viscosity 
of no greater than about 100,000 cPs, no greater than about 
20,000 cPs, no greater than about 10,000 cPs, preferably no 
greater than 5000 cPs, more preferably no greater than 1000 
cPs at room temperature (i.e., about 25° C.). 

[0034] Upon drying, or in the case of curable composi 
tions, upon curing, the composition typically forms an 
electrically conductive coating having a surface resistivity 
no greater than 2000 ohms/square, preferably no greater than 
200 ohms/square, more preferably no greater than about 150 
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ohms/square, even more preferably no greater than about 
100 ohms/square, most preferably no greater than about 75 
ohms/square. Surface resistivity is measured by placing the 
probes of an ohmmeter 1.4 cm apart on the coated cured 
composition. Examples of useful commercially available 
ohmmeters are available, for example, under the trade 
designations “BECKMAN INDUSTRIAL DIGITAL MUL 
TIMETER MODEL 4410” from Beckman Industrial Corp. 
(Brea, Calif.) and “INDUSTRIAL DEVELOPMENT 
BANGOR SURFACE RESISTIVITY METER MODEL 
482” from Bangor (GWynedd, Wales). 

[0035] The cured composition is Well suited for use in a 
variety of abrasive articles including sheets, rolls, belts (e. g., 
endless belts) and discs. The abrasive article preferably 
includes a backing having a ?rst major surface and a second 
major surface opposite the ?rst major surface, and an 
abrasive layer disposed on the ?rst major surface of the 
backing. The cured composition is disposed on at least the 
second major surface of the backing such that the cured 
composition is available for contact With a platen of a 
sanding apparatus. When used in combination With an 
abrading apparatus that includes a platen, the platen prefer 
ably experiences minimal increase in temperature. Exces 
sive heating of the platen can cause additional Wear on the 
platen and can decrease the useful life of the abrasive belt. 
Preferably, the platen experiences a temperature of no 
greater than 100° C., more preferably no greater than 90° C., 
most preferably no greater than 85° C.. Excessive heat can 
be an indication of excessive friction betWeen the abrasive 
article and the platen. 

[0036] Examples of suitable backings include paper, cloth 
(e.g., Woven and non-Woven), ?ber, polymeric ?lm, lami 
nates, and treated versions thereof. The backing may be 
treated to include a presiZe (i.e., a barrier coat overlying the 
major surface of the backing onto Which the abrasive layer 
is applied), a backsiZe (i.e., a barrier coat overlying the 
major surface of the backing opposite the major surface on 
Which the abrasive layer is applied), a saturant (i.e., a barrier 
coat that is coated on all exposed surfaces of the backing) or 
a combination thereof. Useful presiZe, backsiZe and saturant 
compositions include glue, phenolic resins, lattices, epoxy 
resins, urea-formaldehyde, urethane, melamine-formalde 
hyde, neoprene rubber, butylacrylate, styrol, starch, and 
combinations thereof. 

[0037] The abrasive article can be prepared, for example, 
by ?rst coating the backing With a ?rst binder material, often 
referred to as a “make coat,” and then applying abrasive 
grains to the binder material. Alternatively, for example, the 
abrasive article can be prepared by applying a slurry coat to 
the backing, Where the slurry includes abrasive grains dis 
tributed throughout a binder precursor. In some embodi 
ments, the abrasive grains are oriented and in other embodi 
ments the abrasive grains are Without orientation. For Wood 
?nishing operations it is often preferred that the abrasive 
grains be electrostatically applied so that a greater propor 
tion of the grains have their longer axis more nearly per 
pendicular to the plane of the backing. The resulting abra 
sive layer is then generally solidi?ed (e.g., partially cured) 
or set suf?ciently to retain the abrasive gains on the support 
member. 

[0038] Examples of useful binder compositions for the 
abrasive layer include phenolic resins, urea-formaldehyde 
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resins, melamine-formaldehyde resin, acrylate resins, ure 
thane resins, epoxy resins, and combinations and mixtures 
thereof. The binder composition for the abrasive layer can 
also include various additives including, for example, grind 
ing aids, plasticizers, ?llers, ?bers, lubricants, surfactants, 
Wetting agents, dyes, pigments, antifoaming agents, dyes, 
coupling agents, plasticiZers and suspending agents. 

[0039] Suitable abrasive grains include oxides of metals 
such as aluminum (e.g., fused aluminum oxide, heat-treated 
aluminum oxide, and ceramic aluminum oxide), co-fused 
alumina-Zirconia, ceria, garnet, silicon carbide, diamond, 
cubic boron nitride, boron carbides, corundum, Zircon 
corundum, spinel corundum, ruby, ?int, emery and mixtures 
thereof. 

[0040] A second layer of binder composition, often 
referred to as a “siZe coat,” can be applied to the abrasive 
layer. The siZe coat further reinforces the coated abrasive 
product. Suitable siZe coat compositions include phenolic 
resins, urea-formaldehyde resins, melamine-formaldehyde 
resin, acrylate resins, urethane resins, epoxy resins, and 
combinations and mixtures thereof. The siZe coat can also 
include various additives including grinding aids, plasticiZ 
ers, ?llers (e.g., cryolite), ?bers, lubricants, surfactants, 
Wetting agents, dyes, pigments, antifoaming agents, dyes, 
coupling agents, plasticiZers, suspending agents and mix 
tures thereof. 

[0041] Optionally, an additional overcoating, often 
referred to as a “supersiZe coat,” Which may contain grind 
ing aids and other Well knoWn additives, can be applied over 
the siZe coat. Examples of useful supersiZe coating compo 
sitions include metal salts of fatty acids, urea-formaldehyde, 
novolac phenolic resins, epoxy resins, Waxes, and mineral 
oils. 

[0042] Embodiments of this invention are further illus 
trated by the folloWing examples, but the particular mate 
rials and amounts thereof recited in these examples, as Well 
as other conditions and details, should not be construed to 
unduly limit this invention. All parts, ratios, percentages and 
amounts stated in the Examples are by Weight unless oth 
erWise speci?ed. 

EXAMPLES 

[0043] Test Procedures 

[0044] Test procedures used in the examples include the 
folloWing. 

[0045] Electrical Resistivity Test Method 

[0046] The electrical resistivity of a composition, in ohms/ 
square, is measured by placing probes of a “BECKMAN 
INDUSTRIAL DIGITAL MULTIMETER MODEL 4410” 
ohmmeter (Beckman Industrial Corp., Brea, Calif.) 1.4 cm 
apart on a layer of the cured composition (cured coating 
Weight of 0.88 0oZ/yd2 (29.8 g/m2)) disposed on a Woven 
polyester substrate. 

[0047] Viscosity 
[0048] The viscosity of various composition Were deter 
mined using a viscometer obtained under the trade desig 
nation“BROOKFIELD SYCHRO-LECTRIC VISCOM 
ETER” (Model LTV) from Brook?eld, Stoughton, Mass., 
With the appropriate spindle. For viscosities in the range 
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from about 40-100 cPS, spindle No. 1, at an rpm of 12, Was 
used. For viscosities in the range from about 100-900 cPS, 
spindle No. 2, at an rpm of 30, Was used. For viscosities in 
the range from about 900-3,600 cPS, spindle No. 3, at an 
rpm of 30, Was used. For viscosities in the range from about 
3,600-10,000 cPS, spindle No. 4, at an rpm of 60, Was used. 

[0049] Platen Compatibility Test Method 

[0050] The platen compatibility test Was run on a modi?ed 
BADER three Wheel backstand grinder (available under the 
trade designation “BADER” from Stephen Bader Co., Val 
ley Falls, NY.) ?tted With a platen that includes a 2 inch (5.1 
cm) thick aluminum head covered With a Friction Fighter 
#450 graphite coated friction pad (i.e., platen cover) (avail 
able under the trade designation “FRICTION FIGHTER 
#450 from Process Engineering, (Crystal Lake, Ill.)). The 
drive Wheel of the backstand grinder has a 3 inch (7.6 cm) 
radius and the idler Wheel has a 6 inch (15.2 cm) radius. A 
thermocouple is mounted on the surface of the aluminum 
head. 

[0051] A 3 in.><120 in. (7.6 cm><30.5 cm) sanding belt 
having a sample graphite composition coated on a side of the 
belt opposite the abrasive side is mounted on the Bader 
grinder so that the backside of the belt slides over the 
graphite pad covered aluminum head. The belt is tensioned 
at 20 lbs/in (17.4 kg/cm) of belt Width. The belt is then run 
over the graphite pad platen construction for 30 minutes. 
The temperature behind the graphite pad is recorded in 
degrees centigrade (° C.), once every minute; the highest 
temperature achieved is also recorded. 

[0052] The Weight of the graphite pad is measured before 
and after the test and the difference betWeen the tWo mea 
surements is reported as the amount of platen Wear in grams 
(g) 

[0053] Examples 1-10 

[0054] Example 1, a 50% solids composition, Was pre 
pared by combining 29.5% aqueous acrylic emulsion 
(obtained under the trade designation “CARBOCURE TSR 
72” from BFGoodrich, Cleveland, Ohio), 25% graphite ?ake 
poWder having a particle of from 14-20 micrometers as 
reported by the manufacturer (obtained under the trade 
designation “GRADE 3264” from Asbury Graphite Mills 
Inc., Asbury, N.J.), 0.5% ethoxylated oleic acid surfactant 
(obtained under the trade designation “EMULON A” from 
BASF Corp., Mount Olive, N.J.), 5% of a 33% carbon black 
composition (obtained under the trade designation “KW 
3729, AQUIS II” from Heucotech Ltd., Fairless Hills, Pa.) 
and 40% calcium carbonate having a particle siZe less than 
46 micrometers and an average particle siZe of about 15 
micrometers as reported by the manufacturer (obtained 
under the trade designation “GEORGIA MARBLE NO. 10” 
from Georgia Marble, Gantts’ Quarry, Ala.) and sloWly and 
continuously mixing for 30 minutes to form a uniform 
dispersion. 

[0055] Example 2 Was prepared according to the compo 
sition of Example 1 With the exception that the composition 
included 45% graphite and 20% calcium carbonate. 

[0056] Example 3 Was prepared according to the compo 
sition of Example 1 With the exception that the composition 
included 55% graphite and 10% calcium carbonate. 
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[0057] Example 4 Was prepared according to the compo 
sition of Example 1 With the exception that the composition 
included 65% graphite and no calcium carbonate. 

[0058] Example 5 Was prepared according to the compo 
sition of Example 1 With the exception that the composition 
included 50% graphite and no carbon black. 

[0059] Example 6 Was prepared according to the compo 
sition of Example 1 With the exception that the composition 
included 50% graphite, no calcium carbonate and no carbon 
black. 

[0060] Example 7 Was prepared according to the compo 
sition of Example 1 With the exception that the composition 
included 65% graphite, no calcium carbonate and no carbon 
black. 

[0061] Example 8, a 45% solids composition, Was pre 
pared by combining 29.5% aqueous acrylic emulsion 
(“CARBOCURE TSR 72”), 45% graphite poWder 
(“GRADE 3264”), 0.5% ethoxylated oleic acid surfactant 
(“EMULON A”), 5% of a 33% carbon black composition 
(“KW-3729,AQUIS II”) and 20% calcium carbonate having 
a particle siZe less than 46 micrometers and an average 
particle siZe of about 15 micrometers as reported by the 
manufacturer (“GEORGIA MARBLE NO. 10”), and sloWly 
and continuously mixing for 30 minutes to form a uniform 
dispersion. 
[0062] Example 9, a 55% solids composition, Was pre 
pared by combining 29.5% aqueous acrylic emulsion 
(“CARBOCURE TSR 72”), 45% graphite poWder 
(“GRADE 3264”), 0.5% ethoxylated oleic acid surfactant 
(“EMULON A”), 5% of a 33% carbon black composition 
(“KW-3729,AQUIS II”) and 20% calcium carbonate having 
a particle siZe less than 46 micrometers and an average 
particle siZe of about 15 micrometers as reported by the 
manufacturer (“GEORGIA MARBLE NO. 10”), and sloWly 
and continuously mixing for 30 minutes to form a uniform 
dispersion. 
[0063] Example 10, a 59% solids composition, Was pre 
pared by combining 29.5% aqueous acrylic emulsion 
(“CARBOCURE TSR 72”), 45% graphite poWder 
(“GRADE 3264”), 5% ethoxylated oleic acid surfactant 
(“EMULON A”), 5% of a 33% carbon black composition 
(“KW-3729,AQUIS II”) and 20% calcium carbonate having 
a particle siZe less than 46 micrometers and an average 
particle siZe of about 15 micrometers as reported by the 
manufacturer ( “GEORGIA MARBLE NO. 10”), and sloWly 
and continuously mixing for 30 minutes to form a uniform 
dispersion. 
[0064] The viscosity of the compositions of Examples 
1-10 Was measured and is reported in Table 1. The compo 
sitions of Examples 1-10 Were then coated on a backing at 
a solids coating Weight of 0.88 oZ/yd2 (29.8 g/m2) and tested 
according to the Electrical Resistivity Test Method. The 
results are reported in Table 1, beloW. 

TABLE 1 

Surface 
Viscosity, Resistivity, Platen Temp. Platen 

Example % Solids cPs ohms/square Range, ° C. Wear, g 

1 50 85 130-135 47-72 2.0 
2 50 340 45-50 23-66 1.8 
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TABLE 1-continued 

Surface 
Viscosity, Resistivity, Platen Temp. Platen 

Example % Solids cPs ohms/square Range, ° C. Wear, g 

3 50 950 40-45 47-68 1. 6 
4 50 1160 35-40 39-63 1.1 
5 50 680 70-75 46-72 1. 6 
6 50 425 70-75 44-77 1.7 
7 50 1600 30 41-62 1.0 
8 45 90 30-35 41-87 2.0 
9 55 960 25-30 47-83 1.6 

10 59 3200 25-30 47-83 1.4 

[0065] Example 11 

[0066] A 50% solids composition Was prepared by com 
bining 29.5% aqueous acrylic emulsion (“CARBOCURE 
TSR 72”), 45% graphite poWder (“GRADE 3264”), 0.5% 
ethoxylated oleic acid surfactant (“EMULON A”), 5% of a 
33% carbon black composition (“KW-3729, AQUIS II”) and 
20% calcium carbonate having a particle siZe less than 46 
micrometers and an average particle siZe of about 15 
micrometers as reported by the manufacturer (obtained 
under the trade designation “GEORGIA MARBLE NO. 
10”), and sloWly and continuously mixing for 30 minutes to 
form uniform dispersion. 

[0067] Example 12 Was prepared as described in Example 
12 With the exception that the binder Was acrylic latex 
(obtained under the trade designation “HYCAR 2679” from 
BFGoodrich). 
[0068] Example 13 Was prepared as described in Example 
12 With the exception that the binder Was aqueous acrylic 
emulsion (obtained under the trade designation “CAR 
BOCURE TSR 5” from BFGoodrich). 

[0069] Example 14 Was prepared as described in Example 
12 With the exception that the binder Was polyurethane 
(obtained under the trade designation “SANCURE 825” 
from BFGoodrich Specialty Chemicals, Cleveland, Ohio). 

[0070] Example 15 Was prepared as described in Example 
12 With the exception that the binder Was phenolic latex 
(obtained under the trade designation “GP 387D5 1” from 
Georgia Paci?c Resins, Inc., Decatur, Ga.). 

[0071] Example 16 Was prepared as described in Example 
12 With the exception that the binder Was epoxy resin 
(obtained under the trade designation “EPIREZ 3522-W60” 
from Shell, Ireland, Fla). 

[0072] Example 17 Was prepared as described in Example 
12 With the exception that the calcium carbonate had a mean 
particle siZe of 2.5 to 4.5 um as reported by the manufacturer 
(obtained under the trade designation “MICROWHITE” 
from ECC International, Sylacauga, Ala.). 

[0073] Example 18 Was prepared as described in Example 
12 With the exception that the graphite had an average 
particle siZe of 5-15 urn as reported by the manufacturer 
(obtained under the trade designation “DIXON 1472” from 
Dixon Industrial Lubricants, a Division of Asbury Carbon, 
Asbury, N1.) 
[0074] Example 19 Was prepared as described in Example 
12 With the exception that the graphite had an average 
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particle size of 40-50 um as reported by the manufacturer 
(obtained under the trade designation “DIXON 1448” from 
Dixon Industrial Lubricants). 

[0075] Example 20 Was prepared as described in Example 
12 With the exception that 5% calcium carbonate having a 
mean particle siZe of 2.5 to 4.5 um as reported by the 
manufacturer (“MICROWHITE”) Was used in place of 5% 
carbon black. 

[0076] Example 21 Was prepared as described in Example 
12 With the exception that 5% red iron oxide having an 
average particle diameter of 0.35 micrometers as reported by 
the manufacturer (obtained under the trade designation 
“KROMA RO-3097” from Elementis Pigments, Inc. East St. 
Louis, 111.), Was used in place of 5% carbon black. 

[0077] Example 22 Was prepared as described in Example 
12 With the exception that 5% red iron oxide having an 
average particle diameter of 0.35 micrometer as reported by 
the manufacturer (“KROMA RO-3097”) Was used in place 
of 5% carbon black, and the calcium carbonate had a mean 
particle siZe of 2.5 to 4.5 um, as reported by the manufac 

turer (“MICROWHITE”). 

[0078] Example 23 Was prepared as described in Example 
12 With the exception that 20% barium sulfate having an 
average particle diameter of 3 micrometers Was used in 
place of 20% calcium carbonate. 

[0079] The viscosity of compositions of Examples 11-23 
Was measured and the results are reported in Table 2, beloW. 
Each of the compositions of Examples 11-23 Were coated on 
a treated Sateen polyester Warp, nylon ?lled 9.56 oZ/yd2 
(324 g/m2) backing at a solids coating Weight of 0.88 oZ/yd2 
(29.8 g/m2) using a 26 mire rod coater and dried in an 
abrasive cloth treating oven at 120° C. for 4 minutes. The 
samples Were then tested according to the Electrical Resis 
tivity Test Method. 

[0080] The results are reported in Table 2, beloW. 

TABLE 2 

Viscosity, Resistance, 
Example Binder cPs ohm/square 

11 Acrylic 450 65 
12 Acrylic 190 70 
13 Acrylic 126 100 
14 Urethane 470 65 
15 Phenolic 1120 85 
16 Epoxy 300 235 
17 Acrylic 340 48 
18 Acrylic 250 60 
19 Acrylic 230 1060 
20 Acrylic 260 190 
21 Acrylic 280 250 
22 Acrylic 260 120 
23 Acrylic 310 52 

[0081] Various modi?cations and alterations of this inven 
tion Will become apparent to those skilled in the art Without 
departing from the scope and spirit of this invention, and it 
should be understood that this invention is not to be unduly 
limited to the illustrative embodiments set forth herein. 
Other embodiments are Within the claims. 
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What is claimed is: 
1. A composition comprising: 

binder precursor; 

at least about 25% by Weight graphite particles, based on 
the total solids content of the composition; and 

second particles having a median diameter no greater than 
about 200 micrometers. 

2. The composition of claim 1 comprising at least about 
40% by Weight graphite particles, based on the total solids 
content of the composition. 

3. The composition of claim 1 comprising at least about 
60% by Weight graphite particles, based on the total solids 
content of the composition. 

4. The composition of claim 1, Wherein said second 
particles are present in said composition in an amount of at 
least about 5% by Weight, based on the total solids content 
of the composition. 

5. The composition of claim 1, Wherein said second 
particles are present in said composition in an amount of at 
least about 10% by Weight, based on the total solids content 
of the composition. 

6. The composition of claim 1 said second particles are 
selected from the group consisting of calcium carbonate, 
carbon black, iron oxide, silica, silicates, clay, feldspar, 
mica, calcium silicate, calcium metasilicate, sodium alumi 
nosilicate, sodium silicate, calcium sulfate, barium sulfate, 
sodium sulfate, aluminum sodium sulfate, aluminum sulfate, 
gypsum, vermiculite, aluminum trihydrate, aluminum oxide, 
titanium dioxide, cryolite, chiolite, metal sul?te, and mix 
tures thereof. 

7. The composition of claim 1, Wherein said second 
particles are selected from the group consisting of calcium 
carbonate, carbon black and mixtures thereof. 

8. The composition of claim 1, Wherein said second 
particles have a median diameter of no greater than about 
100 micrometers. 

9. The composition of claim 1, Wherein said composition 
has a viscosity no greater than about 20,000 cPs at a 
temperature of 25° C. 

10. The composition of claim 1, Wherein said composition 
has a viscosity no greater than about 1000 cPs at a tempera 
ture of 25° C. 

11. The composition of claim 1, Wherein said composition 
has a viscosity of no greater than about 600 cPs at a 
temperature of 25° C. 

12. The composition of claim 1, Wherein said binder 
precursor comprises a resin selected from the group con 
sisting of acrylic, acrylate, phenolic, epoxy, urethane, 
melamine-formaldehyde and combinations thereof. 

13. A composition comprising: 

binder; 
at least about 25% by Weight graphite particles, based on 

the total solids content of the composition; and 

second particles having a median diameter no greater than 
about 200 micrometers. 

14. The composition of claim 13 comprising at least about 
30% by Weight graphite particles, based on the total solids 
content of the composition. 

15. The composition of claim 13 comprising at least about 
35% by Weight graphite particles, based on the total solids 
content of the composition. 
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16. The composition of claim 13 comprising at least about 
40% by Weight graphite particles, based on the total solids 
content of the composition. 

17. The composition of claim 13 comprising at least about 
50% by Weight graphite particles, based on the total solids 
content of the composition. 

18. The composition of claim 13 comprising at least about 
60% by Weight graphite particles, based on the total solids 
content of the composition. 

19. The composition of claim 13 comprising at least about 
65% by Weight graphite particles, based on the total solids 
content of the composition. 

20. The composition of claim 13, Wherein said second 
particles are present in said composition in an amount of at 
least about 5% by Weight, based on the total solids content 
of the composition. 

21. The composition of claim 13, Wherein said second 
particles are present in said composition in an amount of at 
least about 10% by Weight, based on the total solids content 
of the composition. 

22. The composition of claim 13 said second particles are 
selected from the group consisting of calcium carbonate, 
carbon black, iron oxide, silica, silicates, clay, feldspar, 
mica, calcium silicate, calcium metasilicate, sodium alumi 
nosilicate, sodium silicate, calcium sulfate, barium sulfate, 
sodium sulfate, aluminum sodium sulfate, aluminum sulfate, 
gypsum, vermiculite, aluminum trihydrate, aluminum oxide, 
titanium dioxide, cryolite, chiolite, metal sul?te, and mix 
tures thereof. 

23. The composition of claim 13, Wherein said second 
particles are selected from the group consisting of calcium 
carbonate, carbon black and mixtures thereof. 

24. The composition of claim 13, Wherein said second 
particles have a median diameter of no greater than about 
100 micrometers. 

25. The composition of claim 13 having an electrical 
resistivity of no greater than 2000 ohms per square. 

26. The composition of claim 13 having an electrical 
resistivity no greater than 100 ohms per square. 

27. The composition of claim 13, Wherein When said 
composition is tested according to the Platen Compatibility 
Test Method, the platen of said test method experiences a 
temperature of no greater than 100° C. 

28. The composition of claim 13, Wherein When said 
composition is tested according to the Platen Compatibility 
Test Method, the platen of said test method experiences a 
temperature of no greater than 90° C. 

29. The composition of claim 13, Wherein When said 
composition is tested according to the Platen Compatibility 
Test Method, the platen of said test method experiences a 
temperature of no greater than 85° C. 

30. A composition comprising: 

binder precursor selected from the group consisting of 
acrylic, acrylate, phenolic, epoxy, melamine-formalde 
hyde and combinations thereof; and 

at least 37% by Weight graphite particles, based on the 
total solids content of the composition. 

31. The composition of claim 30, Wherein said composi 
tion has a viscosity of no greater than about 20,000 cPs at a 
temperature of 25° C. 

32. The composition of claim 30, Wherein said composi 
tion has a viscosity of no greater than about 15,000 cPs at a 
temperature of 25° C. 
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33. The composition of claim 303, Wherein said compo 
sition has a viscosity of no greater than about 10,000 cPs at 
a temperature of 25° C. 

34. The composition of claim 30, Wherein said composi 
tion has a viscosity of no greater than about 5,000 cPs at a 
temperature of 25° C. 

35. The composition of claim 30, Wherein said composi 
tion has a viscosity of no greater than about 1000 cPs at a 
temperature of 25° C. 

36. The composition of claim 30, Wherein said composi 
tion has a viscosity of no greater than about 600 cPs at a 
temperature of 25° C. 

37. The composition of claim 30 further comprising a 
second plurality of particles selected from the group con 
sisting of calcium carbonate, carbon black, iron oxide, silica, 
silicates, clay, feldspar, mica, calcium silicate, calcium 
metasilicate, sodium aluminosilicate, sodium silicate, cal 
cium sulfate, barium sulfate, sodium sulfate, aluminum 
sodium sulfate, aluminum sulfate, gypsum, vermiculite, 
aluminum trihydrate, aluminum oxide, titanium dioxide, 
cryolite, chiolite, metal sul?te and mixtures thereof 

38. The composition of claim 30 further comprising 
calcium carbonate and carbon black particles. 

39. The composition of claim 30 further comprising 
second particles, said second particles having a median 
diameter no greater than about 100 micrometers. 

40. A composition comprising: 

binder selected from the group consisting of acrylic, 
acrylate, phenolic, epoxy, melamine-formaldehyde and 
combinations thereof; and 

at least 37% by Weight graphite particles, based on the 
total solids content of the composition. 

41. The composition of claim 40 further comprising a 
second plurality of particles selected from the group con 
sisting of calcium carbonate, carbon black, iron oxide, silica, 
silicates, clay, feldspar, mica, calcium silicate, calcium 
metasilicate, sodium aluminosilicate, sodium silicate, cal 
cium sulfate, barium sulfate, sodium sulfate, aluminum 
sodium sulfate, aluminum sulfate, gypsum, vermiculite, 
aluminum trihydrate, aluminum oxide, titanium dioxide, 
cryolite, chiolite, metal sul?te and mixtures thereof 

42. The composition of claim 40 further comprising 
calcium carbonate and carbon black particles. 

43. The composition of claim 40 further comprising 
second particles, said second particles having a median 
diameter no greater than about 100 micrometers. 

44. The composition of claim 40 having an electrical 
resistivity of no greater than 2000 ohms per square. 

45. The composition of claim 40 having an electrical 
resistivity no greater than 100 ohms per square. 

46. The composition of claim 40, Wherein When said 
composition is tested according to the Platen Compatibility 
Test Method, the platen of said test method experiences a 
temperature of no greater than 100IC. 

47. A composition comprising: 

an acrylic binder precursor; and 

at least 37% by Weight graphite particles, based on the 
total solids content of the composition. 
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48. A composition comprising: 

an acrylic binder; and 

at least 37% by Weight graphite particles, based on the 
total solids content of the composition. 

49. A coated abrasive article comprising: 

backing having a ?rst major surface and a second major 
surface opposite said ?rst major surface; 

a ?rst layer disposed on said ?rst major surface of said 
backing, said ?rst layer comprising abrasive particles 
and binder; and 

a second layer disposed on a second major surface of said 
backing, said second layer comprising a composition 
comprising: 

binder; 

at least about 25% by Weight graphite particles, based 
on the total solids content of the composition; and 

second particles having a median diameter no greater than 
about 200 micrometers. 

50. The coated abrasive article of claim 49 comprising at 
least about 30% by Weight graphite particles, based on the 
total solids content of the composition. 

51. The coated abrasive article of claim 49 comprising at 
least about 40% by Weight graphite particles, based on the 
total solids content of the composition. 

52. The coated abrasive article of claim 49 comprising at 
least about 50% by Weight graphite particles, based on the 
total solids content of the composition. 

53. The coated abrasive article of claim 49 comprising at 
least about 60% by Weight graphite particles, based on the 
total solids content of the composition. 

54. A coated abrasive article comprising: 

backing having a ?rst major surface and a second major 
surface opposite said ?rst major surface; 

a ?rst layer disposed on said ?rst major surface of said 
backing, said ?rst layer comprising abrasive particles 
and binder; and 

a second layer disposed on a second major surface of said 
backing, said second layer comprising a composition 
comprising: 

binder selected from the group consisting of acrylic, 
acrylate, phenolic, epoXy, melamine-formaldehyde, 
urethane, neoprene, and combinations thereof; and 

at least 37% by Weight graphite particles, based on the 
total solids content of the composition,. 

55. A method of making a coated abrasive article, said 
method comprising: 

providing a backing having a ?rst major surface and a 
second major surface opposite said ?rst major surface; 

applying an abrasive layer on said ?rst major surface, said 
abrasive layer comprising binder and abrasive par 
ticles; and 

applying a composition onto said second major surface of 
the backing, said composition comprising binder, at 
least about 25% by Weight graphite particles, based on 
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the total solids content of the composition, and second 
particles having a median diameter no greater than 
about 200 micrometers. 

56. A method of making a coated abrasive article, said 
method comprising: 

providing a backing having a ?rst major surface and a 
second major surface opposite said ?rst major surface; 

applying an abrasive layer on said ?rst major surface, said 
abrasive layer comprising binder and abrasive par 
ticles; and 

applying a composition onto said second major surface of 
the backing, said composition comprising a binder 
precursor selected from the group consisting of acrylic, 
acrylate, phenolic, epoXy, melamine-formaldehyde, 
urethane, neoprene, and combinations thereof, and at 
least 37% by Weight graphite particles based on the 
total solids content of the composition. 

57. An article comprising: 

a substrate; and 

a composition disposed on said substrate, said composi 
tion comprising binder, at least about 25% by Weight 
graphite particles, based on the total solids content of 
the composition and second particles having a median 
diameter no greater than about 200 micrometers. 

58. An article comprising: 

a substrate; and 

a composition disposed on said substrate, said composi 
tion comprising acrylic binder, and at least 37% by 
Weight graphite particles, based on the total solids 
content of the composition. 

59. A method of abrading a Workpiece using an apparatus 
comprising 

a platen, and 

an endless belt, 

said belt having a ?rst major surface and a second major 
surface opposite said ?rst major surface, said belt 
comprising an abrasive coating disposed on the ?rst 
major surface of said belt and a second coating com 
prising a composition disposed on the second major 
surface of said belt, said composition of said second 
coating comprising at least about 25% by Weight graph 
ite particles, based on the total solids content of the 
composition and second particles having a median 
diameter no greater than about 200 micrometers, said 
second coating being in contact With the platen, said 
method comprising: 

abrading the Workpiece With the abrasive surface of said 
belt, Wherein the temperature of said platen is no 
greater than 100° C. during said abrading. 

60. A method of abrading a Workpiece using an apparatus 
comprising 

a platen, and 

an endless belt, 

said belt having a ?rst major surface and a second 
major surface opposite said ?rst major surface, said 
belt comprising an abrasive coating disposed on the 
?rst major surface of said belt and a second coating 
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comprising a composition disposed on the second 
major surface of said belt, said composition of said 
second coating comprising binder precursor selected 
from the group consisting of acrylic, acrylate, phe 
nolic, epoxy, melamine-formaldehyde, urethane, 
neoprene, and combinations thereof, and at least 
37% by Weight graphite particles, based on the total 
solids content of the composition, said second coat 
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ing being in contact With the platen, said method 
comprising: 

abrading the Workpiece With the abrasive surface of 
said belt, Wherein the temperature of said platen is 
no greater than 100° C. during said abrading. 


