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COMPOSITION TO BE APPLIED TO A SURFACE 
TO INCREASE ITS WEAR RESISTANCE 

SUMMARY OF THE INVENTION 

This invention is concerned with on-the<job installa 
tion of an abrasive resistant coating and a composition 
therefore. 
An object of this invention is an abrasive resistant 

coating for application on practically any surface sub 
ject to wear regardless of its location. 
Another object is such a coating using conventional 

tools and procedures. 
Another object is an abrasive resistant coating which 

will conform to the surface to which it is applied. 
Another object is a wearing composition which may 

be installed on the job and yet provides a hard wearing 
surface for areas of severe wear. 
Another object is a trowelable composition which 

quickly hardens to provide a surface having high resis 
tance to abrasion. 
Another object is a wear resistant composition which 

can be applied to irregular surfaces such as those found 
in cones, elbows. etc. 
Another object is an abrasive resistant coating having 

a secondary abrasive filler of a hardness on the order 
of that of the material causing the wear. 
Another object is an abrasive resistant coating which 

has a fairly long working life in its mixed stage permit 
ting adequate time to trowel it into difficult to reach or 
large areas. yet which will cure in a relatively short 
timev 
Another object is an abrasive resistant coating that is 

more resistant to wear than Ni-Hard iron. 
Another object is an abrasive resistant coating having 

a resistance to wear approaching that of ceramic tile. 
Another object is an abrasive resistant material that 

also functions as a corrosion inhibiting coating. 
Another object is an abrasive resistant coating which 

contains alumina ceramic particles. 
Another object is an abrasive resistant coating con 

taining alumina ceramic particles which is mixed on the 
job and in which the particles will not settle out while 
the composition hardens. 
Another object is an abrasive resistant material of the 

above type that will not settle out in the can. 
Other objects may be found in the following speci? 

cation, claims, and drawings. 
FIG. I is a side view. in section, through a typical ap 

plication in a diagrammatic or schematic representa 
tion; and 
FIG. 2 is a portion of FIG. 1 on an enlarged scale. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

This invention is directed to an abrasive resistant sur 
facing for machinery and wearing surfaces on the job. 
This is accomplished by use of a composition having 
high alumina ceramic particles and a co-abrasive ?ller 
of smaller particles which are about as hard as the ma 
terial causing the wear. The particles and ?ller are con 
tained in components which may be mixed together on 
the job to provide a substance that can be applied by 
troweling or similar methods to the surface to be pro 
tected or repaired. 
The abrasive resistant coating when mixed has a 

paste-like consistency which enables it to be applied 
and to conform to any shape such as cones, elbows and 
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2 
other curved surfaces. The paste-like mixture cures 
rapidly. permitting the surface to be put back into oper 
ation quickly. The coating could have a working life of 
on the order of 30-45 minutes at 68°F, which allows 
ample time to trowel the material onto dif?cult to 
reach or large surfaces. It will cure for use in 3-l6 
hours at 70°F. When necessary. curing time can be re 
duced by heating metal surfaces to hand warmth or 
warmer before or after applying the composition. This 
will reduce the curing or hardening time to. say. ap 
proximately l hour. 
A composition of this invention may take many dif 

ferent forms. In the drawing, a base or substrate 10 has 
been shown which may be assumed to be a worn-out 
part. such as a liner. chute or what-have-you. A coating 
or composition I2 is superimposed on the surface 
thereof and. as shown in FIG. 2, in a somewhat sche 
matic or diagrammatic manner. the coating includes a 
matrix or base substance or bonding agent 14 contain 
ing and holding in place large abrasive resistant parti 
cles I6 at suitable intervals with smaller abrasive ?ller 
particles I8 in the matrix and interposed between and 
around the larger beads or chips. The matrix material, 
which may be a polymer. bonds to the surface of the 
part 10 to be protected and holds the larger abrasive 
resistant particles 16 in position in relation thereto and 
in relation to each other and also holds the co-abrasive 
?ller particles 18 in a random dispersion throughout 
the matrix and in position to take the wear. The matrix 
itself which may include the resin and a thixotropic 
agent. when mixed and adhering to the surface. acts as 
a cushion for the large abrasive resistant particles. Dur’ 
ing impact of the material causing wear. such as the 
various types of ores, sand. gravel. etc., energy is trans 
mitted to the matrix from the particles and is dissi 
pated. This prevents cracking and breaking of the more 
brittle large abrasive resistant particles. 

In such a composition, the co-abrasive or secondary 
?ller particles I8 are of a much smaller size than the 
primary abrasive resistant particles 16 and these 
smaller particles fill the voids or interstices between the 
large abrasive particles. The co-abrasive filler 18 pro 
tects the polymer matrix I4 from being worn away 
from the abrasive resistant particles. As a result, the 
abrasive resistant particles remain in place in the ma 
trix longer providing a longer wearing surface. The 
abrasive resistant particles and co-abrasive filler are 
maintained in suspension in the polymer matrix during 
mixing and curing operations by means of a thixotropic 
agent. 
While many polymers, abrasive resistant particles. 

co-abrasive fillers and thixotropic agents may be found 
suitable for a composition to be used in this invention. 
a more speci?c and particularly desirable composition 
is obtained by the use of high alumina ceramic beads 
as the abrasive resistant particles. More speci?cally. 
the use of metal coated alumina ceramic particles of 
the type sold by Coors Porcelain Company of Golden. 
Colorado under the trademark “METLX‘” has been 
found to produce an outstanding abrasive resistant 
coating. This ceramic is a high alumina (90% type) 
which has very ?ne grain (crystal) boundaries to give 
good abrasive resistance. A coating of metal is placed 
on the surfaces of ceramic particles. It has been found 
that polymers and other matrices bond better to the 
metal coating than they do directly to ceramic. The 
particles used may be on the order of a fraction of an 
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inch, for example approximately one<sixteenth of an 
inch, in their largest dimension. 
A co-abrasive ?ller found to function particularly 

well in a wearing composition in accordance with this 
invention may be silicon carbide, 180 mesh size. How 
ever, other ?llers may be used as long as they are about 
as hard as the material being handled, in other words, 
the material causing the wear on the surface being pro 
tected. By way of example, but not of limitation, the 
following substances may be used as fillers: 
Diamond dust, boron carbide, boron nitride, tung 

sten carbide, alumina ceramic, silica sand, taconite, 
etc. 
The cost of the wearing composition used in connec 

tion with the method of this invention may be reduced 
by matching the co-abrasive filler to the material caus 
ing wear. For example, where sand is the abrasive ma 
terial causing the wear, silica sand or silica ?our may 
be used as the co-abrasive ?ller. 
The composition of the matrix holding the large abra 

sive resistant particles in position may vary over a wide 
range. For example, many types of polymers may be 
used, such as: epoxide polymers; unsaturated polyester 
(carboxylate-glycol adduct); a polyurethane; a poly 
imide or polyamide resin or the like. A particular poly 
mer found to function particularly well as the matrix is 
an epoxy resin containing a thixotropic agent which 
resin is cured by means of a mixed polyamine/polya 
mide curing agent. The thixotropic agent used is a pure 
“CALlDRlA“ asbestos sold under the designation RG 
144 by Union Carbide Corporation. Other agents might 
be Bentonite, fumed silica, M~P-A by Baker Caster Oil, 
polyacrylamide and so forth. 

In the composition of this invention, it has been 
found desirable to provide the large abrasive resistant 
particles and the co-abrasive filler in both the resin and 
curing components of the epoxy resin composition. 
The purpose of doing this is two-fold. First, it provides 
a mixing ratio between the resin and curing compo 
nents of approximately 2 to 1 whether the components 
are measured by weight or volume. Second, it provides 
thorough wetting of all the abrasive particles and co 
abrasive filler. A thorough wetting of these materials is 
difficult to obtain if the materials are provided in only 
one of the two components. 
A speci?c example of a suitable composition for use 

in this invention is: 

Resin Component Parts by Weight 

"EPON" Resin 3224. Shell 
Chemical Corporation 50.0 

Asbestos. "RC-144“, Union 
Carbide Corporation 3.0 

TiOz, “TlTANOX", National 
Lead Co. 1.0 

Silicon Carbide. l80 X, Simonds 
Abrasive Di\‘._ The Wallace 
Murray Corp. 23.3 

Coors “METLX" Pellets l30.0 
207.3 

Curing Component Parts by Weight 

Jefferson AL- 1, Jefferson 
Chemical Company l0.0 

Vanamid 50-40. R. T. Vanderbilt 
Company 10.0 

Asbestos, "RG- l44". Union 
Carbide Corporation 2.0 

Silicon Carbide, 180 X, Simonds 
Abrasive Div.. The Wallace 
Murray Corp. 21.7 
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4 
-Continued 

Resin Component Parts by Weight 

70.0 
ll3.7 

Coors “METLX" Pellets 

in this example the resin may be supplied in one can 
and the curing agent in another, the two being sold to 
gether with the resin can being, for example, a l-gallon 
container and the curing components being in a one 
half-gallon can. This is merely an example and it should 
be understood that any suitable sizes could be used de 
pending upon the needs of the customer and the 
amount of material to be used in an application. But a 
l-gallon can for the resin and the one-half-gallon can 
for the curing agent has been found convenient. In such 
a situation a proportion of the amounts would be emp 
tied from each and thoroughly mixed before applica 
tion to the surface to be protected. And, if all of the 
resin and curing agents in the two-can kit are not used 
at once, the cans may be sealed up and used later. 
The above example, when mixed, applied, and cured, 

has the following characteristics: 

Tensile Strength 4,000 psi 
Compressive Strength 15,000 psi 
Heat De?ection 
Temperature [95°F 

Lap Shear Strength 2,000 psi 
Gel Time 90 min. 
Working Time 30 min. 

at 70°F. 

Another example of a suitable composition is as fol 
lows: 

Resin Component Parts by Weight 

Dow DER 330, Dow Chemical Co. 50.0 
Asbestos, “RG»144“. Union 

Carbide Corporation 3.0 
TiOQ, “TlTANOX“, National 

Lead Co. 1.5 
Silicon Carbide. I80 X, Simonds 

Abrasive Div, The Wallace 
Murray Corp. 23.3 

Coors “METLX“ Pellets 130.0 
207.8 

Curing Component Parts by Weight 

Jefferson AL- 1 , Jefferson 
Chemical Company 10.0 

Versamid 140, General Mills 10.0 
Asbestos, "RC-144“, Union 

Carbide Corporation 1.0 
Silicon Carbide, I80 X, Simonds 

Abrasive Div. The Wallace 
Murray Corp. 21.7 

Coors “METLX" Pellets 70.0 
I 12.7 

The above composition is believed to have the advan 
tage of better viscosity control. 
Another example of a suitable composition is as fol 

lows: 

Resin Components Parts by Weight 

“EPON“ 8280, Shell 
Chemical Corporation 50.0 

Asbestos, "RG-l44“, Union 
Carbide Corporation 2.5 

TiO,, "TTTANO National 
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Resin Components Parts by Weight 
Lead Co. L5 

Silicon Carbide. I80 X. Simonds 
Abrasive Dl\'.. The Wallace 
Murray Corp. 233 

Coors "METLX“ Pellets I30.0 
207.3 

Curing Components Parts by Weight 

TETA (D.E.H. 24), Dow Chemical l0.0 
Polyamine PA-400. Jefferson 
Chemical Company l0.0 

Asbestos, “RG-l44“, Union 
Carbide Corporation 2.0 

Silicon Carbide. I80 X, Simonds 
Abrasive Di\'.. The Wallace 
Murray Corp. 2L7 

Coors “METLX" Pellets 70.0 
I 13.7 

This example is believed to have the advantage of 
longer term shelf stability and would be suitable for 
uses or applications that require such. 

Another example is as follows: 
I Resin Components Parts By Weight 

Dow DER 330, Dow Chemical l00.0 
Silicon Carbide. I80 X. Simonds 

Abrasive Div.. The Wallace 
Murray Corp. 90.0 

Coors “METLX" Pellets 400.0 
Trimelltic Anhydride, Amoco 
Chemical Company 500 

6400 

It will be noted that this last example is not a two 
component composition but rather only one. The com 
position of this example can be suitably packaged and 
applied at the point of use and then cured or hardened 
by heat. For example, after it is applied, it might be 
cured for two hours at about 250°F. followed by an ad 
ditional, say, 6-hour cure at 350°F. 

In the above examples it will be noted that the large 
particles and co-abrasive filler are in a ratio of on the 
order of 4 to I, while the particles (both large particles 
and co-abrasive filler) and matrix (resin, curing agent, 
etc.) are in a ratio on the order of 3 to I. 

In certain situations. two parts of Stannous Octoate, 
supplied by the National Lead Company, could be 
added to the single component example to reduce the 
curing time to something on the order of ?ve minutes 
at 300°F. 
The wearing composition may be applied or used on 

any one of a number of parts or surfaces. Good exam 
ples are feed chutes, buckets. hoppers, feed plates, pipe 
and elbows. side plates, diverter plates, discharge 
chutes and skirts, sand slinger, and the feed spout of 
grinding mills. It might also be used on trunnion liners, 
pump casing, return idlers, screens, dust collectors and 
cyclones and the like. The above are merely examples 
and it should be understood that other applications are 
important, such as the hard surfacing of classi?er 
?ights and shoes, the drums of cement trucks, fan 
blades, the surfacing of pan feeders, cobbler repulp cir 
culators, the buckets and teeth of front end loaders, 
and so forth. 
The large abrasive resistant particles have been 

stated as being high alumina ceramic particles, but a 
number of other particles could be used, such as boron 
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6 
nitride, tungsten carbide, silicon carbide, boron car 
bide and the like. 
The large particles have been shown as generally 

round or spherical. But, in certain situations, chips 
might be used. Round particles may be used for a trow 
elable mix, but in certain applications, chips might be 
used. For example, if the composition is to be applied 
or cast, chips would not be objectionable and they 
might be less expensive. In certain situations, chips 
could be used in a trowelable mixture. This is particu 
larly true in a casting system where different beads 
would be appropriate. 
The examples both as to time and temperature given 

hereinabove are merely for purposes of description. 
The curing time is ?exible and can be varied by modify 
ing the formula somewhat to fit or suit any particular 
application. The same is true of curing temperature. 

I claim: 
1. A trowelable wearing composition for on-the-job 

application to a surface to provide a wearing surface 
having more resistance to wear caused by impact, abra 
sion, erosion or corrosion than NiHard iron, including 
a matrix composed of an uncured curable crosslinkable 
thermosetting resin, a curing agent for the resin and a 
thixotropic agent, large abrasion resistant ceramic par 
ticles on the order of one-sixteenth inch in their largest 
dimension, much smaller co-abrasion resistant filler 
particles on the order of 180 mesh size and of a hard 
ness on the order of that of the material causing the 
wear dispersed in rather random fashion among the 
large particles when applied, the ceramic and ?ller par 
ticles being in a ratio on the order of 4 to l by weight, 
and the particles and matrix being in a ratio on the 
order of 3 to l by weight. 

2. The composition of claim I further characterized 
in that the large abrasion resistant particles are metal 
coated alumina ceramic particles. 

3. The composition of claim 1 further characterized 
in that the large ceramic particles are essentially spheri 
cal beads. 

4. The composition of claim I further characterized 
in that the co-abrasion resistant filler is silicon carbide. 

5. The composition of claim 1 further characterizied 
in that the thermosetting resin is an epoxy resin. 

6. A curable resin composition for on-the-job appli 
cation to a surface to provide a wearing surface having 
more resistance to wear than NiHard iron, a unitary 
system including a container of a certain amount of the 
uncured resin with large abrasion resistant ceramic par 
ticles on the order of one~sixteenth inch in their largest 
dimension and much smaller co-abrasion resistant ?ller 
particles on the order of I80 mesh size therethrough 
and of a hardness on the order of that of the material 
causing the wear, and a separate container with a pro 
portionate amount of a curing agent and with large 
abrasion resistant ceramic particles on the order of 
one-sixteenth inch in their largest dimension and much 
smaller co-abrasion resistant ?ler particles on the order 
of I80 mesh size therethrough whereby the contents of 
both containers are capable of mixing readily by the ex 
istence of large and much smaller abrasive particles in 
each container, the ceramic and filler particles being in 
a ratio on the order of 4 to I by weight and the particles 
and resin plus curing agent being in a ratio on the order 
of 3 to l by weight when the contents of both contain~ 
ers are combined. 
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7. The composition of claim 6 further characterized in that the smaller co-abrasion resistant ?ller particles 
in that the large abrasion resistant ceramic particles are are Silicon carbide_ 
metal coated alumina ceramic particles. 

8. The composition of claim 6 further characterized 
in that the large ceramic particles are spherical beads. 5 

9. The composition of claim 6 further characterized 

10. The composition of claim 6 further characterized 
in that the resin is an epoxy resin. 
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