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HEAT-RESISTANT WHEELS 

Louis E. Vigliatura, Jr., Worcester, Mass. 

No Drawing. Filed Jan. 2, 1958, Ser. No. 706,542 

4 Claims. (Cl. 51-298) 

This invention relates to. resinoid bonded abrasive 
wheels and is particularly concerned with heat-resistant 
abrasive wheels having resinoid bonds. , 

In the copending application of H. Nathan Stone, 
Serial No. 706,541, ?led contemporaneously herewith, 
there is described and claimed the use of cryolite and 
ammonium chloride as ?llers in sulfur-free, resinoid 
bonded abrasive wheels intended for grinding stainless 
steel. Such grinding wheels in performance are equal to 
or better than the wheels which were previously standard 
and which employed metallic sul?des as ?llers and are 
also advantageous since the swarf resulting from their 
use contains no sulfur. However, in very severe use 
they occasionally have some tendency to spall and de 
velop radial cracks as a result. of unequal thermal ex 
pansion. ‘ 

It is an object of the present invention to provide sul 
fur-free, resinoid-bonded abrasive wheels suitable for 
grinding stainless steel that are resistant- to thermal‘ spall~ 
ing and cracking. 7 

Another object of the invention is to provide abrasive 
wheels of the character described which have‘ relatively 
high cutting rates and e?icienciesi in grinding stainless 
steels. 

Other objects and advantages of the present invention 
will be evident from the following description thereof; 
The objects set out above are achieved in the practice 

of the invention by using suitable proportions of chilled 
iron grit with the cryolite and ammonium; chloride ?llers 
described in above-mentioned cdpending application. In 
the following example there is described‘ the manufacture 
of a 20" x 21/2" x 6” snagging wheel in accordance 
'with the present invention. It will be understood that the 
procedure set forth is only exemplaryr and that other‘pro 
cedures may be used. - 

Example I 
The following materials are used: 

Wt. in lbs. 
Fused alumina abrasive (14 grit) ___________ __ 62.70 
Powdered phenol-formaldehyde resin, (such. as. 

“Bakelite” BR-2417) ___________________ __ 9250 
Powdered cryolite (approximately 200 mesh) _.._ 9';21 
Granular ammonium chloride (30 mesh and _ 

?ner) ' ., t 7 2:06 

Chilled iron grit (approximately 200‘me'sh) ___.._ l0i63 
Powdered lime (CaO) (approximately 200 
mesh) 

Furfural, 140-285 cc. 
0.92 

The abrasive is mixed with the furfural, enough of the 
latter within the above-mentioned limits being used to 
wet the surfaces of all of the abrasive particles. ‘The 
bond and ?llers are thoroughly blended while dry and 
are then added to‘ and mixed with the furfural-moistened 
grain, mixing being continued until a substantially dry, 
free ?owing, granular mass results. This mass is placed 
in a mold of proper size and the ?lled mold is placed 
in a hot press for 1 hour. During this time the tempera 
ture is maintained at between 300° F. and 320° F. The 
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pressed wheel is then removed from the mold and further 
cured by heating in an oven held at 350° F. for 24 
hours. The cured wheel, which comprises about 54% 
abrasive grain and 46% bond, by volume, may be 
?nished according to the well known and conventional 
procedures used in the art. _ ' 

As indicated above, other procedures for making abra 
sive wheels according to the invention may be employed; 
Thus, conventional cold pressing methods may be used 
or the hot pressing procedure described may be modi?ed 
according to known practices. Also it will be under 
stood that other types of heat-setting and resistant resin 
oid bonds, such as aniline-formaldehyde and resorcinol 
formaldehyde resins and the like may be' substituted for 
the phenol-formaldehyde resin of the example. Further, 
as will be seen from the further description of the inven 
tion, the proportions of ingredients used may be varied 
considerably. 

In Example I, the cryolite, ammdnium chloride and 
chilled iron grit constituted by volume, respectively, 
about 23%, 10% and 10% of the total bond. It has 
been found that good results are obtainable when the 
bond comprises, by volume, from about 40%—45% of 
the mixture of ?llers. Examples of suitable mixes are 
illustrated below. 

In the following examples the comparative grinding 
tests were carried out on No. 410 stainless steel using 
20" x 21/2" x 6" abrasive wheels with fused alumina 
abrasive running at 8500 s.f.p.m. In each example the 
wheel identi?ed as “A” contained cryolite, amnionium 
chloride, and chilled iron grit as ?llers in a resinoid 
bond, but wassulfur-free. The wheel identi?ed as “S” 
in each example wasv typical of commercially available 
wheels previously used in snagging stainless steel billets, 
the resinoid bond including zinc sul?de as a ?ller. The 
wheels compared in each instance, however, had approxi 
mately the'same volume ratios of abrasive grain to bond. 

Example 11 

A resinoid-bonded abrasive wheel containing chilled 
iron grit and cryolite, ammonium chloride in amounts, 
respectively, corresponding to 10%, 23% and 10% of 
the total volume of bond was tested in comparison with 
an abrasive wheel the same size' in which the bond in 
cluded 16% by volume of zinc sul?de. The results (aver 
ages) were: 

M ' W 
Wheel- Metal ' Wheel Efficiency 

, Removed; Loss, M/W 
lbs/hr. ins/hr. 

A _______________________________ __ 28. 4 28. 3 l. 0 
S--- ____________-__. _______ __ 28.4 29.6 0.96 

It is evident that wheel “A” was substantially equivalent 
to‘ wheel‘ “S” since the metal removal rate was the same 
and~ the e?iciencies' were not signi?cantly di?erent. 

Example III 
An abrasive wheel the resinoid bond of which co‘n— 

tained, by volume, 5% chilled iron grit, 27% cryolite 
and 10% ammonium chloride as ?llers was tested in 
comparison with an abrasive wheel of similar structure 
that included 16% by volume of zinc sul?de as a ?ller 
in the bond. The results (averages) were: 

M W 
Wheel Metal Wheel E?iciency 

Removed, Loss, M/W 
lbs/hr. ln?/hr. 

58. 8 62. 6 0. 94 
52. 6 51. 0 1. 03 
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While the e?'iciency of wheel “S” was very slightly 
greater, the cutting rate of wheel “A” was signi?cantly 
better. ‘ 

Example IV 
An abrasive wheel containing as ?llers in the bond 

thereof 2% chilled iron grit, 10% ammonium chloride 
and 30% cryolite, all by volume, was tested against a 
wheel of similar structure including 16% of zinc sul?de 
(by volume) in the bond. The following table shows 
the results as averages: 

M W 
Wheel Metal , Wheel Efficiency 

Removed, Loss, M/W 
lbs/hr. ins/hr. 

A _______________________________ -_ ‘30. 5 30. 2 1.01 
_S _______________________________ -_ 32. 1 28. 9 l. 11 

Example V 

A resinoid bonded, sulfur-free grinding wheel having 
as ?llers in the bond chilled iron grit, cryolite, and am 
monium chloride in, respectively, 12%, 20% and 10% 
by volume was compared in tests with a grinding wheel 
of similar size and structure formed with a bond which 
included 16% by volume of zinc sul?de ?ller. The test 
results (averages) were: 

M W 
Wheel Metal Wheel E?ileiency 

Removed, Loss, M/W 
lbs/hr. in 3 

30. 7 33. 9 0. 91 
32. 1 30. 8 1. 04 

In Examples IV and V the wheels identi?ed as “A” in 
each case di?ered only slightly in both metal removal 
and efficiency from those identi?ed as “S." 

It will be evident from the test results of Examples 11 
to V that grinding wheels according to the present in 
vention are in performance quite satisfactory as sub 
stitutes for the metallic sul?de containing wheels pre 
viously employed in grinding stainless steel billets. This 
has been further demonstrated by actual ?eld tests. In 
?eld tests it has also been found that there is no tendency 
for wheels according to the present invention to spall or 
develop radial cracks as a result of unequal thermal ex 
pansion. It has additionally been determined that bonds 
of the types ‘with which the present invention is con 
cerned have an average tensile strength about 22% 
greater than the bonds of commercially available grind 
ing wheels including zinc sul?de as a. ?ller. 
As pointed out above the total ?ller content of the 

wheel bond is preferably from about 40% to 45% by 
volume. Within this range total the cryolite may vary 
from about 20% to 38%, the ammonium chloride may 
be fro‘m about 5% to 15% and the chilled iron grit may 
vary from about 2% to 15%. ' 
The chilled iron grit employed as a novel ?ller in abra 

sive wheels according to the present invention is a com 
mercial product obtained by ?ne crushing of chilled iron 
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4 
or so-called white cast iron in which the carbon is mainly 
retained in combined form as cementite. While 200 
mesh chilled iro‘n grit is quite satisfactory, the mesh size 
may vary between about 100 to 325 if desired. The 
cryolite ?ller may vary in mesh size similarly although 
there too a particle size that will pass through a 200 
mesh screen is preferred. Because of its hydroscopicity, 
the ammonium chloride is preferably no ?ner than 100 
mesh and satisfactory results are obtained with 30 mesh 
ammonium chloride. The lime listed as an ingredient of 
the mix in the‘ typical wheel making procedure of Ex 
ample I is present as a conventional ingredient to ab 
sorb water produced during cure of the resin of the bond. 
The amount used is not critical but enough should be 
employed to accomplish the desired purpose which is 
to prevent the wheel bloating during the cure. The 
necessary amounts for dilferent types of resins are known 
to tho'se skilled in the art. 

It will be understood that the present invention is sub 
ject to variation from and modi?cation of the speci?c 
details set forth above. Thus, for example, the abrasive 
grain used may vary in grit size and if desired a mixture 
of several grit sizes may be employed. Also, the pro 
portions of abrasive and bdnd may be altered to obtain 
desired results. It is, therefore, intended that the in 
vention should not be construed narrowly, but should be 
given as broad an interpretation as is permitted by the 
appended claims. 

I claim: 
1. A sulfur-free abrasive wheel which consists of abra 

sive granules and a bond, said bond comprising essen 
tially a heat-hardenable resin, about 23% by volume of 
cryolite, about 10% by volume of ammonium chloride, 
and about 10% by volume of chilled iron grit. 

2. A sulfur-free abrasive wheel which consists of abra_ 
sive granules and a bond, said bond comprising essen 
tially a heat-hardenable resin, and as a ?ller mixture 
about 20% to 38% by volume of cryolite, about 5% 
to 15% by volume of ammonium chloride, and about 
2% to 15% by volume of chilled iron grit, the total 
volume of said ?ller mixture being from about 40% to 
45%. 

3. A sulfur-free abrasive wheel as set forth in claim 2 
in which the mesh sizes of the ?llers fall within the fol 
lowing approximate limits-crydlite: 100 mesh-325 mesh, 
ammonium chloride: 30 mesh-100 mesh, chilled iron 
grit: 100 mesh-324 mesh. 

4. A sulfur-free abrasive wheel as set forth in claim 1 
in which the mesh sizes of the ?llers fall within the fol 
lowing approximate limits-cryolite: 100 mesh-325 
mesh, ammonium chloride: 30 mesh-100 mesh, chilled 
iron grit: 100 mesh-325 mesh. 
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