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[57] ABSTRACT

A composition for filling a mold with abrasive grits and
bond making use of resin bond particles and abrasive
grains of approximately the same size intimately mixed
together for use in a blow molding procedure.

3 Claims, 3 Drawing Figures
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BLOW MOLDING PROCESS FOR
MANUFACTURING GRINDING WHEELS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion: matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to the manufacturing of
grinding wheels.

According to a known manufacturing method a mix-
ture of abrasive grains, a particulate binder material and
if desired some fillers are poured into an open mold,
then the mold content is leveled and submitted to press-
ing.

The filling and leveling of the mold can be carried out
outside the press, then the filled up mold may be placed
in the press for compaction. This sequence of process-
ing steps takes a relatively long time so that the manu-
facturing rate is relatively slow.

In following another known procedure, filling and
leveling of the mold may be performed directly inside
the press, but in this case it is necessary to provide
enough space between the upper part of the mold and
the die of the press to accommodate the leveling equip-
ment, which consequently increases length of the die
stroke and slows down operations.

It is also known to manufacture cast resin cores in
molds by blowing a raw batch into the empty mold.
According to this method a load including sand to-
gether with a resin binder is introduced into a hopper or
a container which communicates through a passage
with a cavity, whose shape corresponds to that of the
core to be produced. Afterwards a relatively high pres-
sure is suddenly applied to the container, with the result
that the sand and binder mixture is blown out of the
hopper and through the above-mentioned passage into
said cavity.

Attempts have been made in the past to manufacture
grinding wheels in this manner. However difficulties
were encountered which resulted from the fact that 1t
was impossible to obtain the necessary homogeneity
and strength properties required for a grinding wheel as
compared to a casting or core made of resin alone.

One particular difficulty encountered in attempts to
blow mold grinding wheels resulted from the fact that
the conventional mixture for manufacturing a grinding
wheel consists of abrasive particles whose grain size 1s
determined by the wheel specification and a resin
binder in the form of much finer particles, so that the
difference in grain sizes between both components per-
mitted some segregation by sizes during filling of the
hopper or container with this mixture and further segre-
gation of the different grain sizes occurred when the
latter is expelled by means of pressure, air or gas which
segregation destroys the homogeneity of the mix ren-
dering it useless for the manufacture of grinding wheels.

SUMMARY OF THE INVENTION

In the recent past there were discovered mixtures for
grinding wheel manufacture including particles cover-
ing a substantially narrower range of grain sizes than in
the past for all the raw materials in the mix. This is more
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particularly the case for so-called “granulated mix-
tures.” |

Research works have shown that mixtures of such
type could be used in conjunction with grinding wheel
manufacture by blowing, thus providing quality prod-
ucts with otherwise repeatable properties.

Consequently the invention relates to a grinding
wheel manufacturing method comprising the following
steps: making a mixture containing abrasive grains, a
binder with or without fillers, introducing the mix into
a mold by blowing, whereby the mix is introduced into
the mold with a uniform distribution of all the particles
in the mix so that a homogeneous product is obtained
when said mixture is poured into the hopper and 1s
subsequently blown into the mold, then said mixture 1s
compressed in the mold after blowing and is cured.

Due to the nature of the mixture used and the associa-
tion of blowing and pressing steps the invention pro-
vides a new and novel application of a known method
that is the transfer of a mixture from a hopper into a
mold by blowing, with a view to manufacturing grind-
ing wheels.

It is therefore an object of this invention to provide
an improved method for making grinding wheels.

It is another object to provide a mix of abrasive grains
and resin bond particles adapted for a blow molding
operation.

It is a further object to provide a speedier process for
making grinding wheels.

Other objects will appear from the specification be-
low.

IN THE DRAWINGS

FIG. 1 shows a mold and filled hopper;
FIG. 2 shows the charge in the hopper after being

blown into the mold, and
FIG. 3 shows the mix in the mold after compaction.

DETAILED DESCRIPTION

Though applicable to all kinds of grinding wheels,
the method described herein is best suited for organic
bonded grinding wheels.

According to preferred embodiment the mixture used
is a granulated mixture. Blowing is carried out within a
closed mold, whose inner cavity volume may be re-
duced during pressing preferably in a two part mold
having one element movable with respect to the other
during pressing in order to reduce the volume of said
cavity.

Grinding wheels are normally provided with a cen-
tral bore for mounting about an axle. According to a
feature of this invention the mixture for manufacturing
the wheel may be blown into the mold through a central
portion of the mold corresponding to the bore of the
finished grinding wheel.

When manufacturing a grinding wheel in the mold
shown in FIGS. 1 to 3, a granulated mixture made of
abrasive grains and binder is used wherein the grain size
difference between bigger and smaller granules (if con-
sidering the mean diameter of granules in a known man-
ner) is relatively small so that the behavior of all the
granules in the mix will be substantially the same when
pouring the mixture into the hopper or during a pneu-
matic transfer thereof to the mold.

Studies performed in conjunction with the invention
have shown that satisfactory results may be achieved
provided that the mixture used corresponds, for in-
stance, to one of the grain sizes that may vary in accor-
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dance with the relationship wherein D is the mean di-
ameter of particles or granules of the mixture and 90%
at least of said particles have a diameter between 0.5 and
2.D, 2% at most of said particles should have a diameter
less than 0.1 D and the remainder may be larger than 0.1
D and less than 0.5 D.

According to a preferred embodiment, a mixture
having a grain size distribution as mentioned below, can
be used which distribution can be obtained for instance
by screening 100 grams of said mixture 1n a known
Rotap machine sold by the W. E. Tyler Company, with
a typical 24 mesh screen analysis set up as specified in
U.S.A. Standard Bulletin 74.12—1968, making use of
the U.S. Standard sieve series. A sample of such 24 grit
grains will have a distribution as follows:

Particles having a diameter over 1.5 mm — 2%

Particles having a diameter between 1.5 and 0.4 mm

— 96%

Particles having a diameter less than 0.4 mm — 2%

This example naturally corresponds to a test per-
formed with a given abrasive grain, in this instance
grain of 24 grit, and it goes without saying that the
particle sizes will vary according to grain size, the most
important freature being the absence of a significant
proportion of very fine particles, which are likely to
cause a segregation and consequently reduce the effi-
ciency of the method.

FIG. 1 represents a temporarily closed mold having a
cylindrical body 1 over which is supported a hopper 2
connected through a passage 3 with cross passage 4 that
passes through the center hole of the wheel that is de-
fined by a cylindrical center wall 5 of the mold. Passage
3 opens into the inner cavity of mold 1 through said
passage 4. It should also be noted that mold 1 is pro-
vided with a cover 6 during filling and includes two or
more parts 1 and 7 that are movable with respect to
each other after being filled so that, during compres-
sion, its inner volume can be reduced as described be-
low.

In the state shown in FIG. 1, the mixture for manu-
facturing the grinding wheel is poured into hopper 2.
Then a compressed air or another gas under pressure 1s
suddenly applied to the mixture in hopper 2, as schemat-
ically represented by arrow 8 in FIG. 2, so as to pneu-
matically expel said mixture, through passage 3, into
cross passage 4 and then into the inner cavity of mold 1
to fill said cavity.

FIG. 3 represents the last step of the manufacturing
process. in this case, mold 1 was separated from the
hopper a movable disc 7 is fitted into mold 1 and submit-
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ted to a pressure, as schematically shown by arrows 9,
to compress the mix to the desired grinding wheel size.
The reduction in volume of the inner cavity of mold is
shown in FIG. 3.

It will be clearly understood that these different steps
can take place in quick succession. This manufacturing
process may take place if desired in a press equipped for
instance with a movable table supporting the molds,
which are successively pushed under a head including
an annular plate 6 and transfer passages 3 and 4 con-
nected to a hopper arranged at a sufficient height above
said plate, the mixture being expelled out of the hopper
into the mold through the passages to the mold cavity.
In a preferred form of the invention disc 7 can be sup-
ported temporarily above the mold cavity to perform
the function of the cover 6 for the mold and after filling,
the hopper can be removed so pressing of disc 7 can be
started while the mold remains at the filling station. In
this manner a transporting movement of molds between
filling step by blowing and pressing step is avoided.
Under any circumstances, however high quality grind-
ing wheels may be obtained quickly.

It is obvious that alterations may be made in the em-
bodiment shown without departing from the spirit of
the invention.

What is claimed is:

1. A method for manufacturing grinding wheels char-
acterized in that a granulated mixture containing at least
abrasive grains and bond [grains} within a hopper is
introduced into a cavity of a closed mold by blowing
with a compressed gas, said mixture having a relatively
uniform distribution of grain sizes proportioned within
a formula where D is the mean diameter of the grains in
the mixture, at least 90% of the grains have a diameter
between 0.5 D and 2D, 2% at most have a diameter less
than 0.1 D and the remainder a diameter falling in a
range between 0.1 D and 0.5 D whereby a homogene-
ous mass is obtained when said mixture 1s poured into
the hopper and is blown into the cavity of the mold,
then compressing and reducing the volume of said mix-
ture in the cavity of the mold to form a grinding wheel
of the desired size, and heating the grinding wheel suffi-
ciently to cure the bond.

2. A method according to claim 1, characterized in
that it 1s applied to the manufacture of organic resin and
vitrified grinding wheels.

3. A method according to claim 2, characterized in
that blowing is carried out through the bore in the cen-

ter of the grinding wheel.
L L x x .



	Front Page
	Drawings
	Specification
	Claims

