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ABSTRACT
Article and method of making an abrading wheel having a sintered metal core and

radially inward openings having curved inner edges to reduce strcss in operation and to improve

the ability of the wheel to clear residue from the whecl during operation.
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ABRADING WHEEL WITH
SINTERED METAL CORE

Field of the Invention
[0001] The present invention relates to abrading wheels of the type used to finish the
surface of a rubber product to form a desired surface smoothness. This type of abrading wheel
may be used in the retreading of tires, for example, as well as in finishing the surface of rubber

rollers to a predetermined tolerance.

Background of the Invention

[0002] In the past, abrading wheels of this type havc generally had a core of uniform
thickness and diameter, to form the general shape of a disc, with tungsten carbide grit on the
outer peripheral surface.

0003] It has been found desirable to provide radial grooves or openings in the finished
wheel. These grooves act as regions of accumulation for the material being removed and
facihitate release of the material from the abrading wheel. Without the radial grooves or
openings, the gnit surface would tend to accumulate material and become packed with "dust”,
thus reducing its ability to remove further material from the work piece, by clogging the
interstices of the gnit surface.

{0004} In the past, the radial opcnings have been formed by machining through the
penipheral surface (or rim) of the disc-shaped wheel and into the central portion of the core. This
IS an expensive process; six radial grooves typically are formed in each abrading whecl.
Moreover, the cutting process left sharp corners which provided regions for accumulating the

residue of the abrading process, and created regions of stress in the wheel.
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Summary of the Invention
[0005] An abrading wheel has a core made of sintered metal. The core may be in the

general form of a disc having a plurality of peripheral sectors of equal angular extension.
Adjacent sectors arc separated by a generally U-shaped radial opening having a smoothly curved
inner, central surface to avoid accumulation of the material removed from a work picce while
reducing stress on the smooth openings, and to reducc stress in the core. The shape of the radial
openings also promotes the flow of air through the openings to remove any accumulated residue.
{0006] The use of powder metal technology to manufacturc the core has many
advantages, including: lower manufacturing cost because there 1s no need to machine the piece;

the ability to maintain close dimensional tolerances without machining; and adaptability to a

wide variety of alloy systems to accommodate different applications.

Brief Description of the Drawing

{0007] F1G. 1 1s an elevational side view of a core for an abrading wheel constructed

according to the present invention;
[0008] FIG. 2 1s a vertical cross-sectional view of the core of FIG. 1

[0009] FIG. 3 1s a cross-sectional view similar to FIG. 2 of a core of greater thickness

than that seen in FIG. 2;

[0010] F1G. 4 1s a cross-sectional view of a core for an abrading wheel having a thickness

shightly greater than that shown in FIG. 3;

{0011] FIG. 5 1s an elevational side view of a finishcd abrading wheel formed with the
core of FIG. 1; and
[0012] FIG. 6 is a flow chart showing the steps in a method of making an improved

abrading wheel according to the invention.
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Detailed Description of the Prefcrred Embodiment
[0013] Referring first to FIG. 1, there is seen one side of a corc 10 for an abrading wheel.

The other side may be identical, and need not be described further. As illustrated in FIGS. 2-4,
the thickness of the core illustrated may vary, with the side surfaces remaining the same. In
general, although FIGS. 1-5 are not precisely to scale, they are representative of typical
dimensions for the type of abrading wheel to which the present invention is related.

[0014] Referring first to FIGS. 14, reference numeral 10 gencrally designates a sintered
metal core for an abrading wheel. A complete abrading wheel is shown in FIG. 5 and will be
discussed further. The wheel of FIG. 5 includes the core 10 of FIG. 1, but also has an abrading
peripheral surface.

{0015] The core 10 has first and second identical sides, as mentioned. The core 10
includes a central portion 11 of a relatively larger thickness (see FIG. 2), which is surrounded by
an annular segment 12 of relatively thinner thickness. Outward of the thinner annular segment
12 1s another annular segment or rim 13 having a similar thickness as the central portion 11, and
located adjacent the perimeter of the corc, forming a rim. The outer edges of the rim 13 are
beveled as indicated at 15, 16 in FIG. 2.

[0016) An opening 19 (FIG. 2) is formed in the center of thc central portion 11 for
mounting the abrading wheel.

[0017] Tuming once more to FIG. 1, a series of six inwardly extending radial openings
generally designated 20 extend from the outer perimeter of the core 10 radially inward toward

the center, each in the general form of a U. Each of the radial U-shaped openings 20 (referring
to the one in the lower lefi-hand portion of FIG. 1) includes first and second sidewall edges 23,

24 which are generally straight to define the sides of the opening 20 (which narrows in
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proceeding radially outward from the center). The innermost edge of each radial opening 20

may be continuously curved as at 25 in FIG. 1.

[0018] There are 6 radial openings 20 in FIG. 1, and they are equally spaced about the
center of the core 10 at 60°. That is, the radial center of each of the openings 20 defines a 60°
angle with a corresponding imaginary line extending through the radial center of each of the
adjacent radial openings.

[0019] Turming now to FIGS. 2—4, the thickness of the core 10 may vary, depending
upon the desired application. As seen in FI1G. 3, the core 10A is relatively thick as compared
with the core 10 shown in FIG. 2; and the core 10B shown in FIG. 4 is relatively thicker than the
core 10A shown in FIG. 3. Corresponding thicknesses for each of the cores 10A and 10B are
similarly scaled to a larger dimension in FIGS. 3 and 4.

[0020] Tumning now to FIG. 5, there is shown a side view of a completed abrading wheel,
including core 10 as has been described. It will be observed that adjacent radial openings 20
divide the perimeter of the core 10 into six segments. In FIG. 5, the segments are designated
respectively 28A-28F. The outer perimeter of each of the segments 28 A—28F is provided with
tungsten carbide grit, as designated at 30 in FIG. 5, to provide the abrading surface.

[0021] Referring to FIG. 6, the abrading wheel shown in FIG. 5 is made as follows:

(1) A core as shown and described is provided, as illustrated in block 32:
(2)  Inblock 34, an adhesive linking agent such as polyvinyl alcohol is applied

to the outer perimeter surface of the individual segments of the sintered metal core 10;

(3)  Next, in block 36, the tungsten carbide grit 30 is applied over the binder

(the grit may be poured as the core is rotated);
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(4)  Next, in block 38, brazing material in powdcr form (which may be nickel
or copper) is applied to the entire perimeter surface, including thc tungsten carbide grit

which is adhesively secured to the perimeter; and

(5)  The cntire product is then heated, in block 40 in an oven at approximately
2000° F. for approximately ten minutes to melt the brazing powder which, when cooled,
secures the tungsten carbide grit 30 to the outer surface of the individual segments 28A—
28F.

[0022] By forming the radial openings 20 as described, that is, with an increasing width
(circumferential) in proceeding radially inward of the core 10, and having the innermost ends of
the two straight edge sidewalls, 23, 24 joined by a smoothly curved innermost portion (25 in
FI1G. 1), when the ultimate abrading wheel is placed into use, typically by mounting one or more
of the abrading wheels on a shaft and rotating it and then applying the rotating abrading wheel or
wheels against a rubber surface to be finished or prepared for subsequent processing, the rotation
of the wheel creates air current cddies passing through the openings 20 and clears dust or debris
trom these openings, and this reduces plugging of the grit surface or interfering with the abrading
process. Moreover, the curvature of the innermost surface (25 in FIG. 1) of each radially
inwardly extending opening 20 rcduces stress in the base of each sector during operation, as
compared with the square or angular comners of prior abrading wheel cores. Finally, the use of
sintered metal to make the core reduces manufacturing costs by eliminating the prior practice of
machining the core to attain the desired shape of the radial openings which define the sectors.

[0023] Having thus disclosed in detail the preferred embodiment of the invention,

persons skilled in the art will be able to modify the certain of the materials, structure and Process

steps which have been disclosed herein, while continuing to practice the principle in the
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inventions; and it 1s, therefore, intended that all such modifications and substitutions be

covered as they are embraced within the scope of the appended claims.
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WHAT IS CLAIMED IS:
1. An abrading wheel comprising:

a core of sintered metal having a plurality of equally angularly spaced openings
extending radially inward of the periphery of the core, each of said openings having a curved
inner edge spaced outwardly of a center of said core;

said side surfaces for each opening spaced increasingly further apart proceeding from
the periphery toward the associated inner curved edge;

said openings defining a plurality of peripheral sectors of substantially equal
circumferential extension; and

tungsten carbide grit fixed to an outer peripheral surface of each of said sectors.

2. A method of making an abrading wheel comprising:

providing a core of sintered metal and having a plurality of openings, each extending
inwardly of the periphery and having a smoothly curved inner edge, said openings defining a
plurality of sectors of approximately equal angular extension; each sector having a
circumterentially extending outer surface;

said side surfaces for each opening spaced increasingly further apart proceeding from
the periphery toward the associated inner curved edge;

applying a binding agent to the outer circumferential surfaces of said sectors;

thereafter applying tungsten carbide grit to said outer circumferential surfaces;
thereafter, applying a brazing powder to said core and grit; and

thereafter heating said core, grit and powder to approximately at least 2000° F.
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3. The method of claim 2 wherein said step of heating is applied for approximately ten

minutes at 2000° F. or greater.
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32

Providing a core of sintered metal
having a plurality of openings,
each extending radially inward of
the periphery to define sectors,
and having a smoothly curved

inner edge

Applying an adhesive linking 34
agent to the peripheral surfaces of
the sectors of the core
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36

Applying tungsten carbide grit to
the peripheral surfaces of the
sectors

Applying brazing powder to the 3 8
peripheral surfaces of the sectors
and to the grit

40

Heating the core, grit and brazing
powder to approximately 200° F.
for ten minutes

FIG. 6
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