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‘_ This invention relates to resinoid bonded abrasive 
wheels and is particularly concerned with abrasive wheels 
of the type described which are adapted for grinding of 
stainless steel billets and ‘at the same time contain no 
sulfur or metallic sul?des. 
For many years it has been the practice to use in the 

bonds of grinding wheels intended for snagging stainless 
steel billets sulfur, usually in the form of a metallic sul 
?de, as a grinding aid. The results obtained with such 
grinding wheels have been very satisfactory. However, 
from time to time, the recurring shortage of nickel makes 
(it necessary to recover the nickel present in the swarf 
resulting ‘from the grinding of stainless steel. The sulfur 
present in the swarf as a result of using grinding wheels 
containing sul?des makes the recovery of nickel both 
di?icult and expensive. Consequently, there has been 
a need for a sulfur-free billet grinding wheel which has 
a relatively high cutting rate on the tough stainless steel 
ingots and that performs with approximately the same 
ei?ciency as wheels containing sulfur. 

It is therefore an object of the present invention to 
‘provide grinding Wheels for stainless steel billets which 
contain no sulfur or sul?des. 
‘_Another object of the invention is to provide grinding 
wheels of the character described which, in grinding stain 

.less steels, have relatively high cutting rates and e?i 
ciencies approximately equal to the 
wheels previously used. 
A further object of the present invention is to provide 

grinding wheels of the character described which may be 
manufactured easily and inexpensively. 

Other objects and advantages of the present invention 
will be apparent from the following description. 

It has been discovered that satisfactory results can 
‘be obtained in snagging operations on stainless steel 
billets with grinding wheels which contain no sulfur or 
metallic sul?de but instead have in their bonds as ?ller 
a mixture ‘of cryolite and ammonium chloride in suitable 
proportions. In a number of tests, wheels made accord 
ing toethe present invention were compared with standard 
zinc sul?de containing grinding wheels of the type com 
lmerci‘ally used ‘for grinding stainless steel. It was ‘found 
that the metal removal rates of the sul?de containing 
wheels are approximately equalled or even exceeded by 
the grinding Wheels ‘containing no sul?de and the novel 
combination of ?llers described herein. 

Although other methods may be employed, the follow 
ing is a typical procedure for manufacturing an abrasive 
Wheel using a sulfur-free bond of the character with 
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which the present invention is concerned. The wheel 
to be made in the following example is a 20" x 21/2" x 6" 
snagging wheel. 

Example I 
Wt. in lbs. 

Fused alumina abrasive (14 grit) ___________ __ 71.0 
Powdered phenol-formaldehyde resin bond (such 

as “Bakelite” BR-2417) _________________ __ 10.76 
Powdered cryolite (approximately 200 mesh) ____ 14.9‘1 
Granular ammonium chloride (30‘ mesh and 

?ner) _________________________________ -_ 2.35 
Powdered lime (CaO) 
Furfural, 150-300 cc. 

Enough furfural within the abovementioned limits is 
added to the abrasive to properly wet the latter and 
the abrasive and furfural are thoroughly mixed. The 
dry ingredients which have been blended together are 
then added to the furfural-moistened abrasive grain and 
mixed until a substantially dry, free ?owing, granular 
mass is obtained. A mold of the proper size is then 
?lled with the abrasive-bond mix and‘ placed in a hot 
press. The temperature is maintained between 300° F. 
320° F. for 1 hour. Then the pressed wheel is taken 
from the mold and its cure is completed by holding it at 
a temperature of 350° for 10 hours. After cooling, the 
wheel, which comprises by volume 54% abrasive and 
46% bond, is ?nished in the conventional manner Well 
known to those skilled in the art. 

It will be understood that the invention is not limited 
to hot pressed abrasive wheels but is also susceptible of 
use with cold pressed wheels. Also, of course, other types 
of heat-hardenable resinoid bonds, such as aniline 
forrnaldehyde and resorcinol-formaldehyde resins and the 
like, may be employed instead of the phenol-formalde 
hyde resin described above. As described more speci?cal 
ly below, there may also be considerable variation in the 
proportions of the ingredients used. 

‘In Example I the cryolite constitutes about 33% by 
volume of the bond and the ammonium chloride amounts 
to about 10% by volume thereof. It has been found 
that good results are obtained when the bond comprises 
from about 40% to 45% by volume of the mixture of 
?llers. As shown by the following examples the ratio 
of cryolite to ammonium chloride may vary considerably 
although the cryolite is always employed in larger 
amounts. 

In the examples set ‘forth below the comparative grind 
ing tests were carried out on No. 410 stainless steel 
using 20" x 21/2” x 6” abrasive wheels running at 8500 
s.f.p.m. In each example the wheel identi?ed as “C” 
contained cryolite and ammonium chloride, but was sul 
fur-free and the wheel identi?ed as “S” was typical of 
wheels commercially used in snagging stainless steel 

(approximately 200 mesh) _ 0.95 

billets and included zinc sul?de as a ?ller ‘in the bond. ' 
Both wheels, however, had approximately the same vol~ 
ume ratios of abrasive grain to bond. 

Example 11 

A resinoid bonded abrasive wheel with fused alumina 
abrasive and containing cryolite and ammonium chloride 
in amounts, respectively, corresponding to‘ 25% and 15% 
of the total bond volume was tested in comparison with 
an abrasive wheel of the same size in which the bond 
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included 17% by volume of zinc sul?de as a grinding 
aid. The results (averages) were as follows: 

M W 
Wheel Metal Re- Wheel E?iciency, 

moved, Loss, M/W 
lbs/hr. in?/hr. 

C _______________________________ __ 26. 6 28. 2 0. 94 
S _______________________________ __ 24. 0 27. 4 0. 88 

It will be seen that the metal removal rate of wheel “C” 
is somewhat better than that of wheel “S” while the 
e?iciencies are also in the same order and differ only 
slightly. 

' Example 111 

An abrasive wheel with fused alumina abrasive con 
taining 27 volume percent‘ of cryolite and 14 volume 
percent of ammonium chloride in the resinoid bond was 
tested in comparison with an abrasive wheel including 
in the bond 16% by volume of zinc sul?de. The results 
(averages) were: 

M W 
Wheel Metal Re- Wheel E?ieiency, 

moved, Loss, MI W 
lbs/hr. ind/hr. 

O _______________________________ -- 62. 0 66. 9 0. 93 
S _______________________________ -_ 52. 6 51. 0 1. 03 

While the e?iciency of wheel “S” was slightly better than 
that of wheel “C,” the latter had a metal removal rate 
about 18% higher than that of wheel “S.” 

Example IV 

A fused alumina abrasive wheel the resinoid bond of 
which contained, by volume, 30% cryolite and 12% 
ammonium chloride, 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 Re- Wheel Efficiency, 

moved, Loss, M/W 
lbs./hr. in?/hr. 

O _______________________________ __ 58. 8 63. 9 0. 92 
S _______________________________ __ 52. 6 51.0 1. 03 

The cutting rate of wheel “C” was materially higher 
than that of wheel “S” although the difference in eth 
ciencies was so small as to be insigni?cant. 

Example V 

An abrasive wheel made with fused alumina abrasive 
and a sulfur-free phenolic resin bond containing 33% 
by volume of cryolite and 10% by volume of ammonium 
chloride was compared with a similar abrasive wheel 
in which the bond included as a ?ller 16% of zinc 
sul?de. The grinding test results (averages) were: 
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M W 
Wheel Metal Re- Wheel Efficiency, 

moved, Loss, M/W 
lbs/hr. in?/hr. 

O ............................... __ 29. 6 33. 7 O. 88 
s _______________________________ -- 23.0 26.5 0. s7 7 

Although the efficiencies of the two wheels were almost 
identical, wheel “C” removed metal at a much higher 
rate than Wheel “S.” 

70 

4 
The foregoing series of tests makes it evident that 

novel, sulfur-free abrasive wheels made in accordance 
with the present invention perform substantially as well 
or better than comparable, standard abrasive wheels that 
contain metallic sul?de ?llers. Not only, therefore, are 
satisfactory grinding results obtained, but also recovery 
of nickel from the swarf resulting from the grinding of 
stainless steels is made easier and less expensive. 
As pointed out above, the total volume percentages of 

cryolite and annnonium chloride in the bonds of abra 
sive wheels according to the present invention can be 
between about 40% and 45%. The cryolite may vary 
from about 20% to 40% by volume of the bond and the 
ammonium chloride may comprise by volume from about 
5% to 15% of the bond. Although the cryolite should 
be ?nely ‘divided and particles of a size which will pass 
through a 200 mesh screen are preferred, it is possible to 
employ cryolite in particle sizes ranging from about 100 
mesh to about 325 mesh. The ammonium chloride should 
be at least ?ne enough to pass through a 30* mesh screen 
but should not be extremely ?ne since it is somewhat 
hydroscopic and in a very small state of subdivision this 
may cause di?iculties. In general, the ammonium chlo 
ride should not be ?ner than approximately 100 mesh. 
It will also, of course, be understood that the abrasive 
grain may vary in particle size and amount and that 
abrasive mixtures of di?erent grit sizes may be employed. 
The lime employed in the typical wheel described is con 
vent-ionally used as an absorbent for water resulting from 
the cure of the resin of the bond, thus the 
chance of the wheel bloating during curing. The amount 
used is not too critical but enough should be used to ac 
complish the desired purpose. The necessary amounts 
for different types of resin are known to those skilled in 
the art. 
As indicated above, the present invention is subject 

to variation and modi?cation of the speci?c details set 
forth in the preceding description without departure from 
the spirit thereof. Accordingly, it is not intended that 
the invention shall be considered as limited by the details 
of disclosure except as required by the appended claims. 

I claim: ' 
'1. An abrasive sulfur tree wheel which consists of 

abrasive granules and a bond, said bond being free of 
sulfur and comprising essentially a heat-hardenable resin, 
about 27% by volume of cryolite and about 14% by 
volume of ammonium chloride. 

2. An abrasive sulfur free wheel which consists of 
abrasive granules and a bond, said bond being free of 
sulfur and comprising essentially a heat-hardenable resin 
and as a ?ller mixture about 20% to 40% by volume 
of cryolite and about 5% to 15% by volume of am 
monium chloride, the total volume of said ?ller mixture 
being from about 40% to 45%. 

3. An abrasive sulfur free 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-J 00 mesh. 

4. An abrasive sulfur free wheel as set forth in claim 2 
in which the mesh sizes of the ?llers ‘fall within the 
following approximate limits-cryolite: 100 mesh-32S 
mesh, ammonium chloride: 30 mesh-100 mesh. 
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