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(54) MAGNETIC BRAKE

(57) A magnetic brake capable of stopping smoothly
the rotating body and as well as minimizing a braking
impact applied to the rotating body through gradually in-
creasing a frictional force generated between a disk por-
tion and a pad portion is disclosed. The magnetic brake
is usefully applied to a joint portion of a robot arm which
requires precise controlling since it minimizes a braking

impact applied to the rotating body and smoothly stops
the rotating body with a very simple and compact struc-
ture. Also, the magnetic brake is manufactured in a sim-
ple and compact structure, therefore a restriction of in-
stalling space is minimized, and various devices to which
the magnetic brake is applied can be smaller and lighter.
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Description

TECHNICAL FIELD

[0001] Exemplary embodiments of the present inven-
tion relate to a magnetic brake. More particularly, exem-
plary embodiments of the present invention relate to a
magnetic brake capable of putting on a brake to a rotating
body.

BACKGROUND

[0002] In general, a mechanical brake and a magnetic
brake are most widely used to put on a brake to a rotating
body. The mechanical brake having mechanical struc-
ture puts on a brake to a rotary motion through a frictional
force by contacting a brake pad to the rotating body and,
the magnetic brake using magnetism puts on a brake to
a rotary motion through a frictional force by contacting a
brake pad to the rotating body.
[0003] The magnetic brake puts on a brake to rotary
motion of the rotating body by applying a voltage to a pad
portion formed in an electromagnetic, the disk portion of
the rotating body is moved to the pad portion, making a
contact and generating a frictional force between the pad
portion and the disk portion.
[0004] However, in a conventional magnetic brake as
described above, when a voltage is applied to a pad
formed by an electromagnetic, the whole portion of the
pad portion is contacted to the whole portion of the disk
portion at the same time, a large frictional force is gen-
erated in a moment, and therefore, a big braking impact
is applied to the rotating body, as well as, there is problem
that the rotating body is stopped in a quick brake without
being stopped gradually and smoothly.
[0005] Therefore, conventional magnetic brake as de-
scribed above is actually impossible to apply to an indus-
trial robot arm which requires a precise control and a
surgical robot arm which requires more precise control.

SUMMARY

[0006] Therefore, the technical problem of the present
invention is to provide a magnetic brake in which a fric-
tional force is gradually generated between a disk portion
and a pad portion during stopping a rotating body, and
therefore, a braking impact applied to the rotating body
is minimized and, at the same time, the rotating body is
stopped smoothly.
[0007] According to an embodiment of the present in-
vention, a magnetic brake includes a disk portion which
is installed on a rotating body to rotate in connection with
the rotating body, a pad portion which is disposed away
from the disk portion at a predetermined interval and
formed by an electromagnetic capable of adjusting a volt-
age and, the pad portion stops the rotating body by gen-
erating a frictional force by contacting the disk portion to
the pad portion when a voltage is applied, and a buffer

means which smoothly stops the rotating body by grad-
ually increasing the frictional force between the disk por-
tion and the pad portion through gradually increasing a
contact surface between the disk portion and the pad
portion when the disk portion gets in a contact with the
pad portion.
[0008] In one embodiment, the buffer means is in-
stalled on the disk portion or the pad portion, and may
be an arc shaped in which a contact surface is gradually
increased outwardly from a center portion when the disk
portion gets in contact with the pad portion.
[0009] In other embodiment, the buffer means may be
a leaf spring which is elastically interposed between the
disk portion and the pad portion, and the leaf spring is
pressed by the disk portion and the pad portion and grad-
ually increases the contact surface when the disk portion
gets in contact with the pad portion.
[0010] Meanwhile, the disk portion may be an electro-
magnet capable of adjusting a voltage, arranged to face
the pad portion, and has a polarity opposite to a polarity
of the pad portion.
[0011] In another embodiment according to the
present invention, a magnetic brake may include a disk
portion which is installed on a rotating body to rotate in
connection with the rotating body, and a pad portion in
which at least two electromagnets arranged forming a
concentric circle and capable of adjusting a voltage in-
dependently, disposed away from the disk portion at a
predetermined interval, a voltage is applied to each of
the electromagnets at a predetermined interval, each of
the electromagnets is gradually contacted with the disk
portion at a predetermined interval, a frictional force is
gradually increased between the disk portion and the pad
portion, and therefore, the pad portion smoothly stops
the rotating body.
[0012] In one embodiment, a voltage may be applied
gradually from the electromagnet positioned in a center
of the pad portion to the electromagnet positioned in the
outermost of the pad portion such that the pad portion
gets in contact with the disk portion from the electromag-
net positioned in a center of the pad portion to the elec-
tromagnet positioned in the outermost of the pad portion.
[0013] In other embodiment, a voltage may be applied
gradually from the electromagnet positioned in the out-
ermost of the pad portion to the electromagnet positioned
in a center of the pad portion such that the pad portion
gets in contact with the disk portion from the electromag-
net positioned in the outermost of the pad portion to the
electromagnet positioned in a center of the pad portion.
[0014] Meanwhile, different voltage may be applied to
each of the electromagnets which form the pad portion.
[0015] In one embodiment, voltage may gradually be
increased from the electromagnet positioned in a center
of the pad portion to the electromagnet positioned in the
outermost of the pad portion.
[0016] In another embodiment, a voltage may gradu-
ally be increased from the electromagnet positioned in
the outermost of the pad portion to the electromagnet
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positioned in a center of the pad portion.
[0017] Thus, a magnetic brake according to an embod-
iment of the present invention gradually increases a fric-
tional force generated between the pad portion and the
disk portion by gradually increasing a contact surface
between the pad portion and the disk portion through a
simple structured buffer means, or gradually increases
a frictional force generated between the pad portion and
the disk portion by arranging at least two electromagnets
forming a concentric circle and capable of independently
adjusting a voltage, gradually applying a voltage to each
of the electromagnets at a predetermined interval ,and
therefore, each of the electromagnets is gradually in con-
tact with the disk portion at a predetermined interval.
[0018] Accordingly, a magnetic brake according to an
embodiment of the present invention minimizes a braking
impact applied to a rotating body and stops smoothly the
rotating body, and therefore, it may be used in a robot
arm which requires precise controlling, a restriction of
installing space is minimized by manufacturing in a sim-
ple structure, and as well as, various devices to which
the magnetic brake is applied may be smaller and lighter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG.1 is a schematic diagram of a magnetic brake
according to a first embodiment of the present inven-
tion.

FIG. 2 is another schematic diagram of a magnetic
brake according to a first embodiment of the present
invention.

FIG. 3 is a schematic diagram of a magnetic brake
according to a second embodiment of the present
invention.

FIG. 4 is another schematic diagram of a magnetic
brake according to a second embodiment of the
present invention.

FIG. 5 is a schematic diagram of a magnetic brake
according to a third embodiment of the present in-
vention.

FIG. 6 is a front view explaining a pad structure.

DETAILED DESCRIPTION

[0020] The present invention is described more fully
hereinafter with reference to the accompanying draw-
ings, in which example embodiments of the present in-
vention are shown. The present invention may, however,
be embodied in many different forms and should not be
construed as limited to the example embodiments set
forth herein. Rather, these example embodiments are

provided so that this disclosure will be thorough and com-
plete, and will fully convey the scope of the present in-
vention to those skilled in the art. In the drawings, the
sizes and relative sizes of layers and regions may be
exaggerated for clarity.
[0021] It will be understood that, although the terms
first, second, third etc. may be used herein to describe
various elements, components, regions, layers and/or
sections, these elements, components, and/or sections
should not be limited by these terms. These terms are
only used to distinguish one element, component, region,
layer or section from another region, layer or section.
Thus, a first element, component, or section discussed
below could be termed a second element, component,
or section without departing from the teachings of the
present invention.
[0022] The terminology used herein is for the purpose
of describing particular example embodiments only and
is not intended to be limiting of the present invention. As
used herein, the singular forms "a," "an" and "the" are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further un-
derstood that the terms "comprises" and/or "comprising,"
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of.
[0023] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
in the context of the relevant art and will not be interpreted
in an idealized or overly formal sense unless expressly
so defined herein.
[0024] Hereinafter, with reference to the drawings, pre-
ferred embodiments of the present invention will be de-
scribed in detail.

<First embodiment>

[0025] Referring to FIG. 1, a magnetic brake according
to a first embodiment of the present invention is ex-
plained.
[0026] FIG.1 is a schematic diagram of a magnetic
brake according to a first embodiment of the present in-
vention, and FIG. 2 is another schematic diagram of a
magnetic brake according to a first embodiment of the
present invention.
[0027] Referring to FIGS. 1 and 2, a magnetic brake
100 according to a first embodiment of the present in-
vention includes a disk portion 110, a pad portion 120,
and a buffer means 130.
[0028] The disk portion 110 is installed on a rotating
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body 140 and rotates in connection with the rotating body
140. Herein, it may be preferable to slidingly install the
disk portion 110 to the rotating body 140 such that the
disk portion 110 is moved to the pad portion 120 accord-
ing to the rotating body 140 when a voltage is applied to
the pad portion 120.
[0029] The disk portion 110 includes a disk 111 in-
stalled on the rotating body 140 slidingly to an axial di-
rection of the rotation body 140, and a disk pad 112 in-
stalled on the disk 111 facing the pad portion 120. Herein,
it may be preferable to replaceably install the disk pad
112 on the disk 111 to replace when the disk pad is worn
down after using predetermined period.
[0030] The pad portion 120 is disposed away from the
disk portion at a predetermined interval. Such a pad por-
tion 120 is formed by an electromagnet capable of ad-
justing a voltage. Thus, when a voltage is applied to the
pad portion 120, the disk portion 110 slidingly moves to
the pad portion 120 according to the rotating body 140,
and the rotating body 140 is stopped by a frictional force
generated through a contact between the pad portion
120 and the disk portion 110. For example, the pad por-
tion 120 formed by an electromagnet is capable of ad-
justing an applied voltage from 5V to 10V and a frictional
force generated between the disk portion 110 and the
pad portion 120 may be adjusted through adjusting the
voltage
[0031] The buffer means 130 gradually increases a
contact surface between the disk portion 110 and the pad
portion 120 when the disk portion 110 gets in contact with
the pad portion 120, and the rotating body 140 is stopped
by gradually increasing a frictional force between the disk
portion 110 and the pad portion 120. In other words, the
buffer means 130 gradually increases a frictional force
generated between the disk portion 110 and the pad por-
tion 120, a rotating speed of the rotating body 140 is
gradually reduced, and therefore, a braking impact of the
rotating body 140 is buffered and the rotating body 140
is stopped smoothly.
[0032] For example, a buffer pad with arc shape may
be used as the buffer means 130 and is installed on the
disk portion 110 or the pad portion 120 as shown in FIG.
1. Meanwhile, it may be preferable to install the buffer
pad used for buffer means 130 on the disk portion 110
or the pad portion 120 such that it is possible to change
the buffer pad when it is worn down after using a prede-
termined period. The buffer pad used for the buffer means
130 is formed in an arc shape such that the disk portion
110 gets in contact with the pad portion 120, initially, a
convex portion which is a center portion of the pad buffer
gets in contact, as the disk portion 110 is gradually moved
in the pad portion, the buffer pad is pressed by the disk
portion 110 and the pad portion 120, the shape of the
buffer pad is changed, the buffer pad gradually gets in
contact to the disk portion 110 or the pad portion 120
from the center portion to the outermost portion, and a
frictional force generated between the disk portion 110
and the pad portion 120 is gradually increased since the

contact surface is increased. Thus, it is possible to stop
the rotating body 140 smoothly by buffering a braking
impact since a rotating speed of the rotating body 140 is
gradually reduced. Herein, it may be preferable to install
the buffer means 130 on the pad portion 120 to the disk
portion 110.
[0033] In other embodiment, the buffer means 130 may
be a leaf spring elastically interposed between the disk
portion 110 and the pad portion 120 as shown in FIG. 2.
The leaf spring used for the buffer means 130 is pressed
by the disk portion 110 and the pad portion 120 when the
disk portion 110 and the pad portion 120 get in contact
with each other, a contact surface between the leaf spring
and the disk portion 110 and the pad portion 120 is grad-
ually increased, and as a result, a frictional force between
the disk portion 110 and the pad portion 120 is gradually
increased. Therefore, it is possible to stop the rotating
body 140 smoothly by buffering a braking impact since
a rotating speed of the rotating body 140 is gradually
reduced.
[0034] Referring again to FIGS. 1 and 2, an operating
process and an operating effect of a magnetic brake ac-
cording to the first embodiment of the present invention
are explained below.
[0035] Referring to FIGS. 1 and 2, in order to stop a
rotating body 140 using a magnetic brake 100 according
to the first embodiment of the present invention, first, a
voltage is applied to the pad portion 120 which is formed
in electromagnet.
[0036] When a voltage is applied to the pad portion
120, an attraction is generated between the pad portion
120 and the disk portion 110, and the disk portion 120
disposed away from the pad portion 120 at a predeter-
mined interval is towed to the pad portion 120 and is
slidingly moved to the pad portion 120 according to the
rotating body 140.
[0037] In the beginning, a partial portion of the buffer
means 130 installed on the pad portion 120 or the disk
portion 110 gets in contact with the disk portion 110 or
the pad portion 120 when the disk portion 110 at a pre-
determined interval is slidingly moved to the pad portion
120 according to the rotating body 140.
[0038] After, when the disk portion 110 is further moved
to the pad portion 120 by an attraction generated between
the disk portion 110 and the pad portion 120, the shape
of the buffer means 130 is changed as the buffer means
130 is pressed by the disk portion 110 and the pad portion
120, a contact surface between the duffer means 130
and the disk portion 110 or the pad portion 120 is grad-
ually increased, and as a result, a frictional force gener-
ated between the disk portion 110 and the pad portion
120 is gradually increased. Therefore, there is an advan-
tage that it is possible to stop the rotating body 140
smoothly by minimizing a braking impact through reduc-
ing gradually a rotating speed of the rotating body 140.
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< Second embodiment>

[0039] Referring to FIGS. 3 and 4, a magnetic brake
according to a second embodiment of the present inven-
tion is explained.
[0040] FIG. 3 is a schematic diagram of a magnetic
brake according to a second embodiment of the present
invention and FIG. 4 is another schematic diagram of a
magnetic brake according to a second embodiment of
the present invention.
[0041] A magnetic brake according to an embodiment
of the present invention is substantially the same as the
first embodiment of the present invention except for some
details of a disk portion, therefore, detailed explanation
of other elements except for the disk portion are skipped.
[0042] Referring to FIGS. 3 and 4, a disk portion 210
of a magnetic brake 200 according to a second embod-
iment of the present invention is installed on a rotating
body to rotate in connection with the rotating body (not
shown). The disk portion 210 of the magnetic brake 200
according to an embodiment of the present invention may
be an electromagnet capable of adjusting a voltage such
as the pad portion 120 of the magnetic brake 100 accord-
ing to the first embodiment of the present invention. In
other words, the disk portion 210 and the pad portion 220
of the magnetic brake 200 according to an embodiment
of the present invention may be an electromagnet capa-
ble of adjusting a voltage. For example, the disk portion
210 formed by the electromagnet is capable of adjusting
an applied voltage from 5V to 10V and, a frictional force
generated between the disk portion 210 and the pad por-
tion 220 may be adjusted through adjusting a voltage of
the disk portion 210 and the pad portion 220.
[0043] Herein, it may be preferable to slidingly install
the disk portion 210 to the rotating body such that the
disk portion 210 is moved to the pad portion 220 accord-
ing to the rotating body and gets in contact with the pad
portion 220.
[0044] Meanwhile, the disk portion 210 may be ar-
ranged to the pad portion 220 such that different polarities
face to each other, and therefore, an attraction is gener-
ated between the disk portion 210 and the pad portion
220 when a voltage is applied to the disk portion 210 and
the pad portion 220. For example, when an S-polarity of
the pad portion 220 is positioned to the left and then, an
N-polarity of the pad portion 220 is positioned to the right
as shown in FIG. 3, it may preferable to arrange an N-
polarity of the disk portion 210 to the right which faces
the left of the pad portion 220. Meanwhile, when the N-
polarity is positioned to the left and then, the S- polarity
is positioned to the right as shown in FIG. 4, it may be
preferable to arrange the S-polarity of the disk portion
210 to the right which faces the left of the pad portion 220.
[0045] Meanwhile, the disk portion 210 includes a disk
211 slidingly installed on the rotating body to an axial
direction of the rotating body, and a disk pad 212 installed
on the disk 211 to face the pad portion 220. Herein, it
may be preferable to replaceably install the disk pad 212

on the disk 211 to replace when the disk pad 212 is worn
down after using predetermined period.
[0046] Referring again to FIGS. 3 and 4, an operating
process and an operating effect of a magnetic brake ac-
cording to the second embodiment of the present inven-
tion are explained below.
[0047] Referring to FIGS. 3 and 4, a voltage is applied
to the pad portion 220 and the disk portion 210 formed
in electromagnets in order to stop a rotating body (not
shown) by using the magnetic brake 200 according to
the second embodiment of the present invention.
[0048] When a voltage is applied to the pad portion
220 and the disk portion 210, an attraction is generated
between the pad portion 220 and the disk portion 210
since opposite polarities of the pad portion 220 and the
disk portion 210 face each other, and the disk portion
210 disposed away from the pad portion 220 at a prede-
termined interval is slidingly moved to the pad portion
220 according to the rotating body.
[0049] In the beginning, a partial portion of the buffer
means 230 installed on the pad portion 220 or the disk
portion 210 gets in contact with the disk portion 210 or
the pad portion 220 when the disk portion 210 is slidingly
moved to a predetermined distance toward the pad por-
tion 220 according to the rotating body.
[0050] After, when the disk portion 210 is further moved
to the pad portion by the generated attraction, a shape
of the buffer means 230 is changed since it is pressed
by the pad portion 220 and the disk portion 210, a contact
surface between the buffer means 230 and the disk por-
tion 210 or the pad portion 220 is gradually increased, a
frictional force generated between the pad portion 220
and the disk portion 210 is gradually increased, thus, it
is possible to stop smoothly the whole rotating body by
reducing gradually a rotating speed of the rotating body
and minimizing a braking impact.

< Third embodiment>

[0051] Referring to FIGS. 5 and 6, a magnetic brake
according to a third embodiment of the present invention
is explained.
[0052] FIG. 5 is a schematic diagram of a magnetic
brake according to a third embodiment of the present
invention, and FIG. 6 is a front view explaining a pad
structure.
[0053] A magnetic brake according to an embodiment
of the present invention is substantially the same as the
first embodiment of the present invention except for some
details of a pad portion, detailed explanation of other el-
ements except for the pad portion are skipped, and the
same reference numerals are used for the components
to the embodiments which are same/similar to the first
embodiment. Meanwhile, the embodiment may not in-
clude a buffer means described in the first embodiment.
[0054] Referring to FIG. 3, in a pad portion 320 of a
magnetic brake 300 according to the third embodiment
of the present invention, at least two electromagnets 321,
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322 and 323 which are capable of independently adjust-
ing a voltage are formed and arranged forming a con-
centric circle. Also, the pad portion 320 is disposed away
from the disk portion 310 at a predetermined interval.
Herein, a voltage is applied at a predetermined interval
to each of the electromagnets 321, 322 and 323 which
forms the pad portion 320, each of the electromagnets
321, 322 and 323 gradually gets in contact with the disk
portion 310 at a predetermined interval, a frictional force
between the pad portion 320 and the disk portion 310 is
gradually increased, and therefore, it is possible to
smoothly stop the rotating body (not shown).
[0055] For example, a first electromagnet 321 may be
arranged in a center of the pad portion 320, a second
electromagnet 322 may be arranged outside of the first
electromagnet 321 forming a concentric circle with the
first electromagnet 321, and a third electromagnet 323
may be arranged outside of the second electromagnet
322 forming a concentric circle with the first and second
electromagnet 321, 322.
[0056] As described above, a voltage is applied with a
predetermined interval from the first electromagnet to the
third electromagnet 321, 322 and 323 which are arranged
from a center to the outside of the pad portion 320, the
first to the third electromagnets 321, 322 and 323 are
gradually get in contact with the disk portion 310, a con-
tact surface with the disk portion 310 is gradually in-
creased, and therefore it is capable of smoothly stopping
the rotating body by gradually increasing a frictional force
between the pad portion 320 and the disk portion 310.
[0057] For example, first a voltage is applied to the first
electromagnet 321 of the pad portion 320, after a prede-
termined interval, a voltage is applied to the second elec-
tromagnet 322, and after, a voltage is applied to the third
electromagnet 323, from the first to the third electromag-
nets 321, 322 and 323 get in contact with the disk portion
310 sequentially at a predetermined interval, and a fric-
tional force between the disk portion 310 and the pad
portion 320 is gradually increased by gradually increas-
ing a contact surface between the pad portion 320 and
the disk portion 310.
[0058] Alternatively, first, a voltage is applied to the
third electromagnet 323 of the pad portion 320, after a
predetermined interval, a voltage is applied to the second
electromagnet 322, and after, a voltage is applied to the
first electromagnet 321, from the third to the first electro-
magnets 323, 322 and 321 get in contact with the disk
portion 310 sequentially at a predetermined interval, and
a frictional force between the disk portion 310 and the
pad portion 320 is gradually increased by gradually in-
creasing a contact surface between the pad portion 320
and the disk portion 310.
[0059] Meanwhile, different voltage may be applied to
each of the first to third electromagnets 321, 322 and 323
of the pad portion 320.
[0060] For example, a voltage may be applied which
is gradually increased from the first electromagnet 321
positioned in a center of the pad portion 320 to the third

electromagnets 323 positioned in the outermost of the
pad portion 320. In other words, when 5V is applied to
the first electromagnet 321, 10V is applied to the second
electromagnet 322, and 15V is applied to the third elec-
tromagnet 323.
[0061] Alternatively, a voltage may be applied whith is
gradually increased from the third electromagnet 323 po-
sitioned in the outermost of the pad portion 320 to the
first electromagnets 321 positioned in a center of the pad
portion 320. In other words, when 5V is applied to the
third electromagnet 323, 10V is applied to the second
electromagnet 322, and 15V is applied to the first elec-
tromagnet 321.
[0062] That is, a lowest voltage is applied to the elec-
tromagnet which gets in contact with the disk portion 310
at first, and the biggest voltage is applied to the electro-
magnet which gets in contact with the disk portion 310
at the end among the first to third electromagnets 321,
322 and 323.
[0063] Referring again to FIGS. 5 and 6, an operating
process and an operating effect of a magnetic brake ac-
cording to the second embodiment of the present inven-
tion are explained in below.
[0064] Referring to FIGS. 5 and 6, a voltage is applied
to the first electromagnet 321 of the pad portion 320 in
order to stop a rotating body (not shown) by using the
magnetic brake 300 according to the second embodi-
ment of the present invention.
[0065] When a voltage is applied to the first electro-
magnet 321, an attraction is generated in the pad portion
320 and, the disk portion 310 disposed away at a prede-
termined interval from the pad portion 320 is towed and
slidingly moved to the pad portion 320 according to the
rotating body.
[0066] Herein, the first electromagnet 321 gets com-
pletely in contact with the disk portion 310 and the second
and third electromagnets 322 and 323 remain just
touched state and not contacted.
[0067] As described above, when only the first electro-
magnet 321 remains in contact state with the disk portion
310, a rotating power of the rotating body is reduced be-
low a certain speed since a frictional force is generated
between the first electromagnet and the disk portion 310.
[0068] After, a voltage is applied to the second elec-
tromagnet 322, not only the first electromagnet 321 but
also the second electromagnet 322 gets in contact state,
and the rotation power of the rotating body is further re-
duced since the frictional force between the pad portion
320 and the disk portion 310 is increased.
[0069] A voltage is applied to the third electromagnet
323 after the first and second electromagnets 321 and
322 are remained in contact with the disk portion 310 in
a certain time as described above, the rotating body is
stopped by increasing the frictional force generated be-
tween the pad portion 320 and the disk portion 310
through maintaining in contact state the all electromag-
nets from the first to third electromagnets 321, 322 and
323 with the disk portion 310.
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[0070] Meanwhile, in case that the third electromagnet
323 gets in contact with the disk portion 310 at first, de-
tailed explanation is omitted since it is same as the case
when the first electromagnet 321 gets in contact with the
disk portion 310 at first except for the contact sequence
of the first to third electromagnets 321, 322 and 323.
[0071] As described above, a voltage is applied to each
of the electromagnets 321, 322 and 323 which form the
pad portion 320 at a predetermined interval, each of the
electromagnets 321, 322 and 323 gradually gets in con-
tact with the disk portion 310 at a predetermined interval,
and therefore, a magnetic brake 300 according to the
third embodiment of the present invention has an advan-
tage that the rotating body is smoothly stopped since a
rotating speed of the rotating body is gradually reduces
by increasing a frictional force between the disk portion
310 and the pad portion 320.
[0072] As described above, a magnetic brake accord-
ing to the third embodiment of the present invention grad-
ually increases a contact surface between the pad portion
and the disk portion through a very simple structured buff-
er means and a frictional force generated between the
pad portion and the disk portion is gradually increased,
or gradually increases a frictional force between the pad
portion and the disk portion through forming a pad portion
without additional component in which least two electro-
magnets are arranged to form a concentric circle and a
voltage is applied to each of the electromagnets in a cer-
tain interval such that each of the electromagnets grad-
ually gets in contact with the disk portion in a certain
interval.
[0073] Therefore, a magnetic brake according to the
embodiment of the present invention is usefully applied
to a joint portion of an industrial robot arm which requires
precise controlling or a robot arm for surgery which re-
quires more precise controlling since it minimizes a brak-
ing impact applied to a rotating body and smoothly stops
the rotating body.
[0074] Also, a magnetic brake according to the embod-
iment of the present invention is manufactured in a simple
and compact structure, and a restriction of installing
space is minimized even though it is capable of stopping
precisely a rotating body, and therefore, various devices
in which the magnetic brake is applied may be smaller
and lighter.
[0075] It will be apparent to those skilled in the art that
various modifications and variation can be made in the
present invention without departing from the scope of the
invention. Thus, it is intended that the present invention
cover the modifications and variations of this invention
provided they come within the scope of the appended
claims and their equivalents.

Claims

1. A magnetic brake comprising:

a disk portion installed on a rotating body to ro-
tate in connection with the rotating body;
a pad portion disposed away from the disk por-
tion at a predetermined interval, formed by an
electromagnet, capable of adjusting a voltage
and stopping the rotating body by a frictional
force that is generated by towing the disk portion
and getting in contact with the disk portion when
the voltage is applied; and
a buffer means smoothly stopping the rotating
body by gradually increasing a contact surface
between the pad portion and the disk portion
when the disk portion and pad portion get in con-
tact and gradually increasing the frictional force
between the disk portion and the pad portion.

2. The magnetic brake of claim 1, wherein the buffer
means is a buffer pad with an arc shape which is
installed on the disk portion or the pad portion, and
the contact surface is gradually and outwardly in-
creased from a center portion when the disk portion
and the pad portion get in contact.

3. The magnetic brake of claim 1, wherein the buffer
means is a leaf spring which is elastically interposed
between the disk portion and the pad portion, and
the contact surface is gradually increased by press-
ing the leaf spring through the disk portion and the
pad portion when the disk portion and the pad portion
get in contact.

4. The magnetic brake of claim 1, wherein the disk por-
tion is formed by an electromagnet capable of ad-
justing a voltage, wherein the disk portion is arranged
to face the pad portion and the disk portion has an
opposite polarity to a polarity of the pad portion.

5. A magnetic brake comprising:

a disk portion installed on a rotating body to ro-
tate in connection with the rotating body; and
a pad portion, wherein the pad portion includes:

at least two electromagnets arranged to
form a concentric circle and capable of in-
dependently adjusting a voltage, and dis-
posed away from the disk portion at a pre-
determined interval to smoothly stop the ro-
tating body by gradually increasing a fric-
tional force between the pad portion and the
disk portion, wherein a voltage is applied to
each of the electromagnets at a predeter-
mined interval and each of the electromag-
nets gradually gets in contact with the disk
portion at a predetermined interval.

6. The magnetic brake of claim 5, wherein a voltage is
gradually applied to the pad portion from the elec-
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tromagnet positioned in a center of the pad portion
to the electromagnet positioned in the outermost of
the pad portion such that the electromagnets grad-
ually get in contact with the disk portion from the
center of the pad portion to the outermost of the pad
portion.

7. The magnetic brake of claim 5, wherein a voltage is
gradually applied to the pad portion from the elec-
tromagnet positioned in the outermost of the pad por-
tion to the electromagnet positioned in a center of
the pad portion such that the electromagnets grad-
ually get in contact with the disk portion from the
outermost of the pad portion to the center of the pad
portion.

8. The magnetic brake of claim 5, wherein different volt-
age is applied to each of the electromagnets which
form the pad portion.

9. The magnetic brake of claim 8, wherein the voltages
applied to the electromagnets are gradually in-
creased from the electromagnet positioned in a cent-
er of the pad portion to the electromagnet positioned
in the outermost of the pad portion.

10. The magnetic brake of claim 8, wherein the voltages
applied to the electromagnets are gradually in-
creased from the electromagnet positioned in the
outermost of the pad portion to the electromagnet
positioned in a center of the pad portion.
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