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(54) POWERFUL ABRASIVE MEDIUM

(57) A high performance grinding medium formed
by engaging two half housings to each other, each half
housing being made with a plurality of raised circular
blades, to form a single medium structure. In use, ma-
terials suitable for collision grinding can be selected for
the blades according to material hardness and contour

of the workpiece to be ground. The medium structure
can be made into spherical or other smoothly curved
shapes formed by assembling two halves. Suitable
numbers of raised and smooth circular blades are se-
lected to perform three-dimensional vibrational grinding
operation on workpiece surfaces, so as to further im-
prove grinding efficiency and quality.
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Description

Technical Field

[0001] The presentinvention relates to a grinding me-
dium for metal grinding and polishing, and more partic-
ularly, to a high performance grinding medium for three-

dimensional grinding of relatively hard workpieces.

Technical Background

[0002] The technique of three-dimensional vibrational
grinding for polishing workpieces has been widely used
by people in this technical field. Generally speaking, this
is a technique in which grinding granulae of respective
sizes, hardness and shapes are chosen according to the
material of a workpiece to be ground and its contour and
shape to be ground and polished; and a grinding liquid
is formulated to have the workpiece ground by vibration
in the vibration trough of a vibrational grinder.

[0003] It has been known that for mixing in a grinding
liquid together with workpieces, the grinding granulae,
referred to as grinding medium in this invention, are usu-
ally made of plastics, stone or ceramic material of vari-
ous hardness, mass and shapes. Wherein the selection
of the hardness of a grinding medium is significantly cor-
related with the hardness of a workpiece to be ground
in three-dimensional collision grinding by high frequen-
cy vibration, so that the surfaces of a workpiece casting
can be well polished by the grinding medium to produce
required smoothness. Furthermore, the volume per unit
and quantity of a grinding medium before grinding must
be balanced proportionally with the workpiece to be
ground, so that the efficiency of three-dimensional tur-
bulent collision between the grinding medium and the
workpiece can be accurately controlled. In addition, the
size and contour shape of the grinding medium must be
properly chosen in accordance with the shapes of the
minimum grooves, ribs or holes on the workpiece to be
ground in order to facilitate turning and collision of the
medium inside the grooves, ribs or holes and to achieve
intended effects by vibrational grinding. Elements such
as vibrating angle, vibrating frequency and orientation
generated in a vibrational grinding trough, as well as the
vibrational quality of a grinding liquid etc. are important
factors in deciding efficiency and quality of vibrational
grinding.

[0004] Existing vibrational grinding techniques in this
field can achieve reasonably good grinding results on
workpieces of relatively soft alloy. However, when work-
ing on workpieces made by precision casting of relative-
ly hard alloys, such as stainless steel, titanium alloy,
chromium and molybdenum alloy etc., there are appar-
ent problems of low grinding accuracy and efficiency.
The reason for the problems is that when grinding by
the conventional techniques, only plastics, stones or ce-
ramic materials etc. are used as grinding media and
such media have very limited variation in hardness,
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toughness and shapes. They cannot achieve reasona-
ble grinding and polishing results on relatively hard
workpieces, which are difficult to grind, therefore it is dif-
ficult to further improve grinding quality and efficiency.
[0005] Furthermore, the shapes of conventional
grinding media are less efficient in grinding and cutting.
Namely, its capacity in increasing surface distribution of
smoothly formed grinding and cutting points is very lim-
ited, therefore any improvement to the collision grinding
efficiency would be restricted by the limited number of
cutting points formed by a unit of medium on the surfac-
es of a workpiece during three-dimensional vibrating
collision.

Summary of Invention

[0006] In view of the above-described background, it
is clear that the conventional techniques can hardly
grind workpieces of relatively hard alloys. Such a prob-
lem is exactly the one to be solved by the high perform-
ance grinding medium of the present invention.

[0007] The primary object of the present invention is
to select a suitable grinding and cutting material accord-
ing to the material quality and hardness of a workpiece
to be ground, and to make a grinding medium which can
be assembled by engagement and can change its as-
sembly contour, for use on workpieces to be ground, of
different shapes and hardness.

[0008] Aiming at the object, a technical solution em-
ployed by the present invention includes: a high per-
formance grinding medium formulated in a grinding lig-
uid within a vibrational grinding environment for using in
three-dimensional grinding on workpiece surfaces,
wherein each medium structure is formed by a pair of
half-housings, characterised in that the half-housings
have smooth curvature and are engaged as two equal
halves to form an assembled medium structure, and
both of the half-housings have a plurality of circular cut-
ting blades formed in a raised formation projecting from
inside towards outside in radial direction, so as to facil-
itate flexible and smooth three-dimensional vibrational
grinding and polishing performed on the workpiece sur-
faces. The two half-housings engage to form a medium
structure of spherical, ellipsoidal, conical or any other
shapes suitable for three-dimensional rotational grind-
ing. The engagement between the two half-housings is
achieved by equal numbers of engaging ribs and
grooves formed along their formation edges for engag-
ing into a medium structure. Through holes can be
formed inside each circular cutting blades, making it in
communication with the interior of the half-housings.
Further, according to the density of the workpiece, a
counterweight can be placed inside the half-housings to
increase the collision grinding momentum of the medi-
um structure, thereby to further improve grinding effi-
ciency.

[0009] The high performance grinding medium pro-
vided by the present invention employs a plurality of
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raised and circular cutting blades formed on every indi-
vidual medium structure to ensure highly dense and
smooth grinding processing areas during three-dimen-
sional vibrational grinding, so as to improve grinding ef-
ficiency when the medium structure collides with the
workpiece. Also, due to the fact that the medium struc-
ture can be easily made by selecting stainless steel
sheets or spring steel sheets, which can get required
hardness and toughness by heat treated after punch in-
to form, or they can be formed by sintering in a powder
metallurgy process to reach the required hardness and
toughness, thereby to enable them to work on workpiec-
es which are hard and difficult to grind.

[0010] In summary, the present invention has the fol-
lowing features:

1. The grinding medium structure has raised cutting
blades integrally formed in circular shape to facili-
tate curved, smooth and flexible grinding on the sur-
faces of a workpiece during three-dimensional vi-
brational and rotational collision grinding.

2. All the circular cutting blades are integrally
formed with the housing of the medium structure
and are very thin (about 0.3 to 0.5 mm). They have
excellent toughness, so that when they collide with
the surface of a workpiece, they can achieve highly
delicate and high quality grinding results.

3. Distribution of the circular cutting blades integral-
ly formed with the housing can be made to have a
certain density according to the requirement of
matching the curvature of the housing with the sur-
face shape of the workpiece to be ground.

4. The way of using two half-housings to form an
assembled medium structure can facilitate forming
a medium structure of a spherical or any other
smooth shape suitable to three-dimensional rota-
tional grinding.

5. A counterweight can be placed inside the medi-
um structure in accordance with the density of the
workpiece to be ground. This can increase grinding
and cutting efficiency, and collision momentum be-
tween the medium structure and the workpiece dur-
ing three-dimensional turbulent collision grinding.

Brief Description of Drawings

[0011] Forfurther understanding of the presentinven-
tion, preferred embodiments are described in detail with
reference to the accompanying drawings, in which:

FIG. 1 is a perspective view the structure of a high
performance grinding medium according to the
present invention;

FIG. 2 is an exploded perspective view of the high
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performance grinding medium structure of the
present invention;

FIG. 3 is a sectional view of the high performance
grinding medium structure of the present invention;
FIG. 4 is a localized illustration showing a plurality
of high performance grinding medium structures of
the present invention in grinding and cutting opera-
tion against a workpiece in a vibrational grinding lig-
uid;

FIG. 5 is a perspective view of another preferred
embodiment of high performance grinding medium
structure of the present invention;

FIG. 6 is a perspective view of a further preferred
embodiment of high performance grinding medium
structure of the present invention; and

FIG. 7 is a sectional view showing that a counter-
weight is placed in a preferred embodiment of high
performance grinding medium structure of the
present invention.

Reference numbers of parts
Housing 1, 2, 51, 52, 61, 62
Spherical medium 10
Cutting edge 12,22
Workpiece 3

Grinding liquid 4

Conical medium 6

Through hole 11

Engaging mortises 13, engaging tenons 23
Wall surface 31

Ellipsoidal medium 5
Counterweight 7

Detailed Description of Preferred Embodiment

[0012] RefertoFIG. 1, the structure of a high perform-
ance grinding medium of the present invention is formed
by two half-housings 1 and 2 which are engaged with
each other. These two half-housings 1 and 2 have inte-
grally formed thereon a plurality of circle shaped blades
12 and 22, the centers of which form a plurality of
through holes 11 and 21 (as shown in FIG. 2) in com-
munication with the interior of the half-housings 1 and
2. The half-housings 1 and 2 have an equal number of
engaging mortises 13 and engaging tenons 23 formed
along their respective connecting edges opposite to
each other, so that the two half-housings 1 and 2 can
be press assembled easily to form a single medium
structure (as shown in FIG. 3).

[0013] When in use (as shown in FIG. 4), suitable
grinding material can be chosen according to the hard-
ness and the contour of the wall surface 31 of a work-
piece 3 to be ground. The medium structure can be
formed by two half-housings connected with each other
to form a spherical shape (as shown in FIG. 1 to 3), an
ellipsoidal shape (as is shown in FIG. 5) or a truncated
cone (as shown in FIG. 6) etc., to facilitate three dimen-
sional vibrational grinding for forming a smooth contour
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on the workpiece. The spherical medium structure 10
as shown in FIG. 4, the elliptical medium structure 5 as
shown in FIG. 5 or the truncated cone shaped medium
structure 6 as shown in FIG. 6 all have a non-acute-an-
gled smooth curvature which can prevent the curved
surface 31 of the workpiece 3 from being damaged dur-
ing the three-dimensional turbulent collision and rota-
tion. This only allows the parts of the raised circular cut-
ting blades 12, 22 to have flexible grinding and cutting
on the wall surface 31 of the workpiece 3.

[0014] In practice, one needs to select suitable quan-
tity and volume of medium structures (as shown in FIG.
4) to formulate a grinding liquid 4 in a three-dimensional
vibrational grinding trough, wherein, each spherical me-
dium structure 10 (or of other types of curved smooth
shape) is provided thereon with a plurality of smooth and
raised circular blades 12, 22 which can flexibly grind and
cut the wall surface 31 of the workpiece 3 in three-di-
mensional vibrational grinding and polishing, so as to
improve grinding efficiency and quality.

[0015] One more embodimentis shown in FIG. 5, itis
an ellipsoidal medium structure, again formed by two
half-housings 51 and 52 engaging each other. FIG. 6
shows a truncated conical medium structure formed by
two half-housings 61 and 62 engaging each other. By
using two equal half housings engaging each other, the
medium structures are formed to have smooth contours
for facilitating three-dimensional vibration, rotation and
collision, and for facilitating grinding of smoothly curved
workpieces.

[0016] Further, by designing the medium structure of
two equal half housings engaging each other, it is ben-
eficial in processing each of the half-housings 1, 2 (as
shown in FIG. 2) to form integrally the plurality of smooth
circular blades 12, 22 during production thereof. All the
circular blades 12, 22 are respectively integrally formed
on the half-housings 1, 2, and they are very thin (about
0.3 to 0.5 mm), therefore the blades 12 and 22 have
excellent flexible cutting capability, and their strength
does not become weaker by such thickness. This is be-
cause the half-housings 1, 2 are both curved and
strengthened by the circular blades 12, 22 and the
through holes 11 and 21, therefore, ensured their excel-
lent strength.

[0017] Distribution of the circular blades 12, 22 can
be made to have a certain density according to the re-
quirements of matching the curvature of the half-hous-
ings 1 and 2 with the shapes of the surface 31 of the
workpiece 3 to be ground, so as to facilitate three-di-
mensional vibrational and rotational grinding.

[0018] When in practical grinding operation, a coun-
terweight 7 can be placed in the two half-housings 1, 2
(as shown in FIG. 7) during assembling of the medium
structure in accordance with the density of the work-
piece 3 to be ground. The counterweight 7 has a certain
mass, so it can increase grinding and cutting momentum
when the medium structure collides with the workpiece
3 during grinding and cutting. Of course, the unit mass
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and the quantity of the counterweight 7 to be loaded
must match the actual density of the workpiece 3 and
the three-dimensional vibration environment, so that the
grinding and cutting efficiency can be effectively im-
proved.

[0019] In conclusion, the medium structure of the
present invention is made by selecting material accord-
ing to the hardness and material of a workpiece to be
ground, and the technology for controlling the thickness
of the cutting blades to the order of 0.3 to 0.5 mm can
be achieved by other known techniques, which are not
included in the scope of the present invention. The sub-
stantive feature of the present invention is that any me-
dium structure for grinding and cutting shall be formed
by engagement of two half-housings which each is pro-
vided with a plurality of raised circular blades arranged
in radial direction. Thereby, workpieces of relatively
complicated contours and different materials and hard-
ness can be ground to overcome problems in existing
techniques.

Claims

1. Ahigh performance grinding medium, formulated in
a grinding liquid (4) within a vibrational grinding en-
vironment for using in three-dimensional grinding
on workpiece (3) surfaces (31), wherein each me-
dium structure is formed by two half-housings (1
and 2); characterised in that said two half-housings
(1 and 2) have smooth curvature and are engaged
as two halves to form an assembled medium struc-
ture, and both said two half-housings (1 and 2) have
a plurality of circular cutting blades formed in a
raised formation projecting from inside towards out-
side in radial direction, so as to facilitate flexible and
smooth three-dimensional vibrational grinding and
polishing performed on the workpiece (3) surfaces
(31).

2. The high performance grinding medium as in claim
1, characterised in that said two half-housings (1
and 2) are engaged with each other to form a spher-
ical, ellipsoidal, truncated conical or any other struc-
ture shapes suitable for three-dimensional vibra-
tional rotational grinding.

3. The high performance grinding medium as in claim
1, characterised in that the engagement of said two
half-housings is achieved by equal number of mor-
tises (13) and tenons (23) formed along their re-
spective connecting edges of said two half-hous-
ings, so as to form said medium structure by en-
gagement.

4. The high performance grinding medium as in claim
1, characterised in that each of said circular blades
(12 and 22) has a through hole (11 and 21) formed
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in its centre in communication with the interior of
said two half-housings (1 and 2).

The high performance grinding medium as in claim
1, characterised in that a counterweight (7) is 5
placed in said two half-housings (1 and 2) according
to the density of said workpiece to be ground to in-
crease the structure's collision momentum so as to
improve grinding efficiency.
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