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(54) GRINDING CAVITY BODY OF MULTIPLE VIBRATION SOURCES

(57) The present invention discloses a grinding cav-
ity body (11, 21, 31, 41) of multiple vibration sources, in
which a plurality of ultrasonic vibration sources (121, 221,
321, 421, 122, 222, 322, 422) are disposed, capable of
controlling the multi-directional macroscopic medium

flow, making benefits to the vibration medium (the abra-
sive of the slurry) to enter the fine structure of the work-
piece to be processed, and to the abrasive to vibrate itself
slightly to enhance the performance of abrasive to the
workpiece which needs to be ground.
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Description

Field of the Invention

[0001] The present invention relates to a vibration
grinding technology, and more particularly, to a grinding
cavity body of multiple vibration sources capable of treat-
ing complex surfaces and complex flow paths of additive
layer manufacturing.

Background of the Invention

[0002] To ensure that the surface roughness of a proc-
essed workpiece meets utilization requirements, there
are many equipment and technologies for surface treat-
ment currently, such as sandblast machine, ultrasonic
lapping machine, abrasive flow machine, vibration grind-
ing machines, etc. The object with better surface rough-
ness may be obtained from the uneven surface produced
by various grinding techniques. Before grinding, the sur-
face of the workpiece was in a matte due to the surface
roughness. After grinding, the surface roughness was
significantly reduced to show a bright surface, and the
detailed surface could meet the requirements of the work-
piece.
[0003] Regarding surface grinding equipment, the vi-
bration grinder is commonly applied in the art. The main
structure of the vibration grinder is a cavity body. A vi-
bration source is disposed outside the cavity, and a vi-
bration medium (abrasive, which can be solid or liquid)
and a workpiece to be ground are disposed inside the
cavity. After the vibration source is turned on, the work-
piece and the abrasive rub each other with the tiny rela-
tive movement therebetween, such that the protruding
material on the surface of the workpiece may be re-
moved, so as to complete grinding the surface of the
workpiece.
[0004] Most of the commercial vibration grinders use
a motor as the vibration source, disposed below the vi-
bration cavity, and a vibration adjustment device, config-
ured to adjust the amplitude. This structure of the vibra-
tion grinder makes the abrasive flow converge toward a
center of the cavity body to form a single fixed flow pat-
tern. Therefore, there is a single directional rubbing be-
tween the abrasive and the workpiece to be ground. In
other words, the workpiece will be ground in another di-
rection after the vibration direction changed, but the
grinding procedure is in low efficiency because of the
direction of the medium flow and the centroid of the work-
piece, causing a limited efficiency for grinding improve-
ment.
[0005] In addition, because the direction of single flow
pattern is fixed, it cost a lot of time for treating complex
surfaces. And, because the abrasive cannot reach the
curved deep surface in single flow pattern, some position
of the surface cannot be ground, which reduces the effi-
ciency of grinding operations.
[0006] Moreover, a single motor is applied as a vibra-

tion source in the prior art. Because the vibration frequen-
cy of the motor is not high, it can only make the grinding
in the direction of the macroscopic flow and limit the per-
formance of grinding.

Summary of the Invention

[0007] It is therefore a primary objective of the present
invention to provide a grinding cavity body of multiple
vibration sources, which is more efficient than conven-
tional vibration grinder, to improve over disadvantages
of the prior art. The present invention discloses a grinding
cavity body of multiple vibration sources, in which a plu-
rality of ultrasonic vibration sources are disposed, capa-
ble of controlling the multi-directional macroscopic me-
dium flow, making benefits to the vibration medium (the
abrasive of the slurry) to enter the fine structure of the
workpiece to be processed, and to the abrasive to vibrate
itself slightly to enhance the performance of abrasive to
the workpiece which needs to be ground. The present
invention disclosures that by adjusting of amplitudes and
frequencies of the vibration sources on the bottom cavity
body, the multi-directional flow pattern may be formed in
the cavity body to achieve grinding in any direction.
[0008] This is achieved by a grinding cavity body of
multiple vibration sources according to the independent
claims 1 and 6 here below. The dependent claims pertain
to corresponding further developments and improve-
ments.
[0009] As will be seen more clearly from the detailed
description following below, a grinding cavity body of mul-
tiple vibration sources comprises a cavity body, config-
ured to contain an abrasive slurry; and a plurality of ul-
trasonic vibration sources, disposed on a bottom of the
cavity body, wherein the plurality of ultrasonic vibration
sources are classified as strong ultrasonic vibration
sources and weak ultrasonic vibration sources according
to vibration frequencies, and the weak ultrasonic vibra-
tion sources are disposed outside the strong ultrasonic
vibration sources; wherein the plurality of strong ultra-
sonic vibration sources and weak ultrasonic vibration
sources respectively generate ultrasonic vibrations in
two different frequencies to make the abrasive slurry flow
upward from the bottom of the cavity body and spread
out from the center of the cavity body.
[0010] In another aspect, a grinding cavity body of mul-
tiple vibration sources comprises a cavity body, config-
ured to contain an abrasive slurry; and a plurality of ul-
trasonic vibration sources, disposed on a bottom of the
cavity body, wherein the plurality of ultrasonic vibration
sources are classified as strong ultrasonic vibration
sources and weak ultrasonic vibration sources according
to vibration frequencies, and the weak ultrasonic vibra-
tion sources are disposed inside the strong ultrasonic
vibration sources; wherein the plurality of strong ultra-
sonic vibration sources and weak ultrasonic vibration
sources respectively generate ultrasonic vibrations in
two different frequencies to make the abrasive slurry flow
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upward from the bottom of the cavity body and converge
toward a center of the cavity body.
[0011] In an embodiment of the present invention, the
plurality of vibration frequencies of the ultrasonic vibra-
tion sources are 10KHz - 50KHz, and the vibration fre-
quencies and amplitudes can be adjusted during the
grinding process, to meet the requirements of the differ-
ent workpiece and grinding mediums.
[0012] In an embodiment of the present invention, the
plurality of ultrasonic vibration sources are arranged as
a rectangle on the bottom of cavity body.
[0013] In an embodiment of the present invention, the
plurality of ultrasonic vibration sources are arranged as
a circle on the bottom of cavity body.
[0014] In an embodiment of the present invention, the
cavity body is polygonal with at least four sides, or cylin-
drical.
[0015] In order to make the objects, technical solutions
and advantages of the present invention become more
apparent, the following relies on the accompanying draw-
ings and embodiments to describe the present invention
in further detail.

Brief Description of the Drawings

[0016]

FIG. 1 is a schematic diagram of a grinding cavity
body of multiple vibration sources according to a first
embodiment of the present invention.
FIG. 2 is a schematic diagram of a grinding cavity
body of multiple vibration sources according to a sec-
ond embodiment of the present invention.
FIG. 3 is a schematic diagram of a grinding cavity
body of multiple vibration sources according to a third
embodiment of the present invention.
FIG. 4 is a schematic diagram of a grinding cavity
body of multiple vibration sources according to a
fourth embodiment of the present invention.

Detailed Description

[0017] FIG. 1 is a schematic diagram of a grinding cav-
ity body of multiple vibration sources according to a first
embodiment of the present invention. The first embodi-
ment comprises: a cuboid cavity body 11, configured to
contain an abrasive slurry; at least one strong ultrasonic
source 121, disposed at a center of a bottom of the cuboid
cavity body 11, wherein the vibration frequency of the
strong ultrasonic vibration sources 121 is at 35KHz -
50KHz; and at least two weak ultrasonic vibration sourc-
es 122, disposed on the bottom of the cuboid cavity body
11, located on both sides of the plurality of strong ultra-
sonic vibration sources 121, wherein the vibration fre-
quencies of the weak ultrasonic vibration sources 122
are at 10KHz - 30KHz; wherein the plurality of strong
ultrasonic vibration sources 121 and the plurality of weak
ultrasonic vibration sources 122 are arranged as a rec-

tangle on the bottom of the cuboid cavity body 11, the
plurality of strong ultrasonic vibration sources 121 and
the plurality of weak ultrasonic vibration sources 122 gen-
erate ultrasonic vibrations to make the abrasive slurry in
the cuboid cavity body 11 flow upward from the bottom
of the cuboid cavity body 11 and spread out from the
center of the cuboid cavity body 11 (as shown in FIG. 1).
[0018] FIG. 2 is a schematic diagram of a grinding cav-
ity body of multiple vibration sources according to a sec-
ond embodiment of the present invention. The second
embodiment comprises: a cavity body 21 (which may be
cylindrical or cuboid), configured to contain an abrasive
slurry; at least one strong ultrasonic vibration source 221,
disposed at a center of a bottom of the cavity body 21,
wherein the vibration frequency of the strong ultrasonic
vibration source 221 is at 35KHz - 50KHz; and at least
two weak ultrasonic vibration sources 222, disposed on
the bottom of the cavity body 21, located around the
strong ultrasonic vibration source 221, wherein the vibra-
tion frequencies of the weak ultrasonic vibration sources
222 are at 10KHz - 30KHz; wherein the strong ultrasonic
vibration source 221 and the plurality of weak ultrasonic
vibration sources 222 are arranged as a circle on the
bottom of the cavity body 21, the strong ultrasonic vibra-
tion source 221 and the plurality of weak ultrasonic vi-
bration sources 222 generate ultrasonic vibrations to
make the abrasive slurry in the cavity body 21 flow up-
ward from the bottom of the cavity body 21 and spread
out from the center of the cavity body 21.
[0019] FIG. 3 is a schematic diagram of a grinding cav-
ity body of multiple vibration sources according to a third
embodiment of the present invention. The third embod-
iment comprises: a cuboid cavity body 31, configured to
contain an abrasive slurry; at least one weak ultrasonic
source 322, disposed at a bottom of the cuboid cavity
body 31, wherein the vibration frequency of the weak
ultrasonic vibration source 322 is at 10KHz - 30KHz; and
at least two strong ultrasonic vibration sources 321, dis-
posed on the bottom of the cuboid cavity body 31, located
on both sides of the weak ultrasonic vibration source 322,
wherein the vibration frequencies of the strong ultrasonic
vibration sources 321 are at 35KHz - 50KHz; wherein the
plurality of strong ultrasonic vibration sources 321 and
the weak ultrasonic vibration source 322 are arranged
as a rectangle on the bottom of the cuboid cavity body
31, the plurality of strong ultrasonic vibration sources 321
and the weak ultrasonic vibration source 322 generate
ultrasonic vibrations to make the abrasive slurry in the
cuboid cavity body 31 flow upward from the bottom of
the cuboid cavity body 31 and converge toward the center
of the cuboid cavity body 31 (as shown in FIG. 3).
[0020] FIG. 4 is a schematic diagram of a grinding cav-
ity body of multiple vibration sources according to a fourth
embodiment of the present invention. The fourth embod-
iment comprises: a cavity body 41 (which may be cylin-
drical or cuboid), configured to contain an abrasive slurry;
at least one weak ultrasonic vibration source 422, dis-
posed at a center of a bottom of the cavity body 41, where-
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in the vibration frequency of the weak ultrasonic vibration
source 422 is at 10KHz - 30KHz; and at least two strong
ultrasonic vibration sources 421, disposed on the bottom
of the cavity body 41, located around the weak ultrasonic
vibration source 422, wherein the vibration frequencies
of the strong ultrasonic vibration sources 421 are at
35KHz - 50KHz; wherein the plurality of strong ultrasonic
vibration sources 421 and the weak ultrasonic vibration
source 422 are arranged as a circle on the bottom of the
cavity body 41, the plurality of strong ultrasonic vibration
sources 421 and the weak ultrasonic vibration source
422 generate ultrasonic vibrations to make the abrasive
slurry in the cavity body 41 flow upward from the bottom
of the cavity body 41 and converge toward the center of
the cavity body 41.
[0021] Therefore, the present invention provides a
grinding cavity body of multiple vibration sources and a
new control method for vibration grinding cavity body with
multi-directional flow pattern. Different from applying a
single motor as a vibration source in the prior art, the
present invention includes at least a vibration source in
the bottom of the cavity body (which may be cylindrical
or cuboid), and controls amplitudes (power) and frequen-
cies of the at least one vibration sources (comprising
high-frequency vibration sources, such as ultrasonic),
such that the multi-directional macroscopic flow is formed
in the cavity body while keeping the vibration medium to
have the characteristics of the original micro vibrator. A
grinding cavity body of multiple vibration sources of the
present invention helps the vibration medium (the abra-
sive of the slurry) to enter the fine structure of the work-
piece to be processed, and allows the abrasive to gen-
erate slight vibration itself, so as to enhance the grinding
efficiency between the abrasive and the workpiece to be
ground. The present invention may be applied for surface
polishing, deflashing, chamfering, deburring, rust remov-
ing, grinding, polishing, gloss finish, plating pretreatment,
vibration polish in color, or other purposes of the surface
treatment.

Claims

1. A grinding cavity body of multiple vibration sources,
characterised by, comprising:

a cavity body (11,21), configured to contain an
abrasive slurry; and
a plurality of ultrasonic vibration sources, dis-
posed on a bottom of the cavity body (11, 21),
wherein the plurality of ultrasonic vibration
sources are classified as strong ultrasonic vibra-
tion sources (121, 221) and weak ultrasonic vi-
bration sources (122, 222) according to vibration
frequencies, and the weak ultrasonic vibration
sources (122, 222) are disposed outside the
strong ultrasonic vibration sources (121, 221);
wherein the plurality of strong ultrasonic vibra-

tion sources (121, 221) and weak ultrasonic vi-
bration sources (122, 222) respectively gener-
ate ultrasonic vibrations in two different frequen-
cies to make the abrasive slurry flow upward
from the bottom of the cavity body (11, 21) and
spread out from the center of the cavity body
(11, 21).

2. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the cavity body
(11, 21) is polygonal with at least four sides, or cy-
lindrical.

3. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the vibration fre-
quencies of the weak ultrasonic vibration sources
(122, 222) are 10KHz - 30KHz, and the vibration fre-
quencies of the strong ultrasonic vibration sources
(121, 221) are 35KHz - 50KHz.

4. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a rectan-
gle on the bottom of the cavity body (11, 21).

5. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a circle
on the bottom of the cavity body (11, 21).

6. A grinding cavity body of multiple vibration sources,
characterised by, comprising:

a cavity body (31, 41), configured to contain an
abrasive slurry; and
a plurality of ultrasonic vibration sources, dis-
posed on a bottom of the cavity body (31, 41),
wherein the plurality of ultrasonic vibration
sources are classified as strong ultrasonic vibra-
tion sources (321, 421) and weak ultrasonic vi-
bration sources (322, 422) according to vibration
frequencies, and the weak ultrasonic vibration
sources (322, 422) are disposed inside the
strong ultrasonic vibration sources (321, 421);
wherein the plurality of strong ultrasonic vibra-
tion sources (321, 421) and weak ultrasonic vi-
bration sources (322, 422) respectively gener-
ate ultrasonic vibrations in two different frequen-
cies to make the abrasive slurry flow upward
from the bottom of the cavity body (31, 41) and
converge toward a center of the cavity body (31,
41).

7. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the cavity body
(31, 41) is polygonal with at least four sides, or cy-
lindrical.
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8. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the vibration fre-
quencies of the weak ultrasonic vibration sources
(322, 422) are 10KHz - 30KHz, and the vibration fre-
quencies of the strong ultrasonic vibration sources
(321, 421) are 35KHz - 50KHz.

9. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a rectan-
gle on the bottom of the cavity body (31, 41).

10. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a circle
on the bottom of the cavity body (31, 41).

Amended claims in accordance with Rule 137(2) EPC.

1. A grinding cavity body of multiple vibration sources,
characterised by, comprising:

an abrasive slurry;
a cavity body (11, 21), configured to contain the
abrasive slurry; and
a plurality of ultrasonic vibration sources, dis-
posed on a bottom of the cavity body (11, 21),
wherein the plurality of ultrasonic vibration
sources are classified as strong ultrasonic vibra-
tion sources (121, 221) and weak ultrasonic vi-
bration sources (122, 222) according to vibration
frequencies, and the weak ultrasonic vibration
sources (122, 222) are disposed farther from a
center of the bottom of the cavity body (11, 21)
than the strong ultrasonic vibration sources
(121, 221);
wherein the plurality of strong ultrasonic vibra-
tion sources (121, 221) and weak ultrasonic vi-
bration sources (122, 222) respectively gener-
ate ultrasonic vibrations in two different frequen-
cies and respective amplitudes to make the
abrasive slurry flow upward from the bottom of
the cavity body (11, 21) and spread out from the
center of the cavity body (11, 21);
wherein the weak ultrasonic sources have a low-
er vibration frequency than the strong ultrasonic
sources.

2. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the cavity body
(11, 21) is polygonal with at least four sides, or cy-
lindrical.

3. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the vibration fre-
quencies of the weak ultrasonic vibration sources
(122, 222) are 10KHz - 30KHz, and the vibration fre-
quencies of the strong ultrasonic vibration sources

(121, 221) are 35KHz - 50KHz.

4. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a rectan-
gle on the bottom of the cavity body (11, 21).

5. The grinding cavity body of multiple vibration sources
of claim 1, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a circle
on the bottom of the cavity body (11, 21).

6. A grinding cavity body of multiple vibration sources,
characterised by, comprising:

an abrasive slurry;
a cavity body (31, 41), configured to contain the
abrasive slurry; and
a plurality of ultrasonic vibration sources, dis-
posed on a bottom of the cavity body (31, 41),
wherein the plurality of ultrasonic vibration
sources are classified as strong ultrasonic vibra-
tion sources (321, 421) and weak ultrasonic vi-
bration sources (322, 422) according to vibration
frequencies, and the weak ultrasonic vibration
sources (322, 422) are disposed closer to a cent-
er of the bottom of the cavity body (31, 41) than
the strong ultrasonic vibration sources (321,
421);
wherein the plurality of strong ultrasonic vibra-
tion sources (321, 421) and weak ultrasonic vi-
bration sources (322, 422) respectively gener-
ate ultrasonic vibrations in two different frequen-
cies and respective amplitudes to make the
abrasive slurry flow upward from the bottom of
the cavity body (31, 41) and converge toward a
center of the cavity body (31, 41);
wherein the weak ultrasonic sources have a low-
er vibration frequency than the strong ultrasonic
sources.

7. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the cavity body
(31, 41) is polygonal with at least four sides, or cy-
lindrical.

8. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the vibration fre-
quencies of the weak ultrasonic vibration sources
(322, 422) are 10KHz - 30KHz, and the vibration fre-
quencies of the strong ultrasonic vibration sources
(321, 421) are 35KHz - 50KHz.

9. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a rectan-
gle on the bottom of the cavity body (31, 41).
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10. The grinding cavity body of multiple vibration sources
of claim 6, characterised in that the plurality of ul-
trasonic vibration sources are arranged as a circle
on the bottom of the cavity body (31, 41).
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