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(54) A RING SEAL AND A ROBOT

(57) Embodiments of the present disclosure relate to
a ring seal and a robot. The ring seal (10) comprises an
outer circumferential wall (100) and an annular portion
(200). The outer circumferential wall (100) extends in an
axial direction (A) of the ring seal (10). The annular por-
tion (200) extends from a side of the outer circumferential
wall (100) toward an interior of the outer circumferential

wall (100) in a radial direction (R) of the ring seal. As
viewed in a cross section taken along the radial direction
(R), the annular portion (200) and the outer circumferen-
tial wall (100) form an L shape. Embodiments according
to the present disclosure may improve the sealing effect
of the robot in a structurally reliable and low-cost manner.
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Description

FIELD

[0001] Embodiments of the present disclosure gener-
ally relate to a field of industrial robots, and more specif-
ically to robots using a labyrinth seal.

BACKGROUND

[0002] Industrial robots are applied widely, for exam-
ple, they may be used to grab workpieces on a production
line. A large amount of lubricating oil is required during
operation of the robots to ensure their normal operation.
The lubricating oil occupies most of the space inside the
robot. If the lubricating oil is not well controlled, seepage
may result. A large amount of seepage not only leads to
waste of lubricating oil, but also might bring about safety
hazards. Even if the amount of seepage is not large, it
will contaminate other components on the production
line, which greatly affects the user experience.
[0003] Therefore, the robot has a high demand for seal-
ing reliability. How to improve the internal sealing per-
formance of the robot while ensuring the normal opera-
tion of the robot, thereby preventing the seepage of oil,
remains a challenge to the designer.
[0004] In the prior art, a dual sealing structure may be
used to improve the sealing effect inside the robot. How-
ever, the different sealing structures in this design have
high requirements for the shaft of the robot, and are not
only difficult to implement and but also costly.

SUMMARY

[0005] For example, Chinese patent application CN
109361290A discloses the known technology of an anti-
oil contamination solution in the field of robots. This so-
lution addresses the problem of oil contamination caused
by lubricating oil seepage by disposing a coil sheath on
a stator core and applying a curable glue. In this way,
there are more processing steps and assembling is more
troublesome. The scope of application of this anti-oil con-
tamination solution is also greatly restricted.
[0006] Embodiments of the present disclosure provide
a ring seal for a robot and a corresponding robot, which
aim to at least partly solve the above and/or other poten-
tial problems existing in the design of robots.
[0007] In a first aspect, embodiments of the present
disclosure relate to a ring seal. The ring seal comprises:
an outer circumferential wall extending in an axial direc-
tion of the ring seal; an annular portion extending from a
side of the outer circumferential wall towards an interior
of the outer circumferential wall in a radial direction of
the ring seal, wherein the annular portion and the outer
circumferential wall form an L shape when viewed in a
cross section taken along the radial direction.
[0008] According to embodiments of the present dis-
closure, the ring seal can prevent oil from seeping in mul-

tiple directions, thereby improving the sealing effect.
[0009] In some embodiments, the seal further compris-
es: an inner circumferential wall extending in the axial
direction from an end of the annular portion away from
the outer circumferential wall, wherein the inner circum-
ferential wall, the outer circumferential wall and the an-
nular portion form a U shape when viewed in a cross
section taken along the radial direction.
[0010] In some embodiments, the outer circumferential
wall comprises a first portion and a second portion ar-
ranged in the axial direction, the first portion is close to
the annular portion and has a first thickness in the radial
direction, the second portion has a second thickness in
the radial direction, and the second thickness is greater
than the first thickness so that a slope is formed on a
radially inner side of the outer circumferential wall.
[0011] In some embodiments, the outer circumferential
wall is provided with a circumferential groove extending
in a circumferential direction on a side away from the
annular portion.
[0012] In some embodiments, the ring seal is made of
aluminum or steel.
[0013] In some embodiments, the outer circumferential
wall extends by a first length in the axial direction, the
inner circumferential wall extends by a second length in
the axial direction, and the first length is greater than the
second length.
[0014] In some embodiments, the annular portion is
perpendicular to the outer circumferential wall.
[0015] In a second aspect, embodiments of the present
disclosure comprises a robot. The robot comprises a gear
box; and the ring seal described in the first aspect, the
ring seal being disposed on a radially outer side of the
gear box, wherein the outer circumferential wall of the
ring seal is fixedly connected to an end of the gear box,
and there is a gap disposed between the annular portion
of the ring seal and the other end of the gear box in the
radial direction.
[0016] Embodiments according to the present disclo-
sure may improve the sealing effect of the robot in a struc-
turally reliable and low-cost manner.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Through the following detailed description with
reference to the accompanying drawings, the above and
other objectives, features, and advantages of embodi-
ments of the present disclosure will become easier to
understand. In the accompanying drawings, a plurality
of embodiments of the present disclosure will be de-
scribed in an exemplary and non-limiting manner, where-
in:

Fig. 1 shows a schematic cross-sectional view of a
robot according to an embodiment of the present dis-
closure;

Fig. 2 shows a schematic perspective view of a ring
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seal of Fig. 1;

Fig. 3 shows a front view of the ring seal in Fig. 2;

Fig. 4 shows a schematic cross-sectional view of the
ring seal taken along the Line I-I in Fig. 3;

Fig. 5 shows a schematic cross-sectional view of a
robot according to another embodiment of the
present disclosure;

Fig. 6 shows a schematic perspective view of the
ring seal according to Fig. 5;

Fig. 7 shows a front view of the ring seal of Fig. 6;

Fig. 8 shows a schematic cross-sectional view of the
ring seal taken along the Line II-II in Fig. 7;

Fig. 9 shows a schematic cross-sectional view of a
robot according to a further embodiment of the
present disclosure;

Fig. 10 shows a schematic perspective view of the
ring seal in Fig. 9;

Fig. 11 shows a front view of the ring seal in Fig. 10;
and

Fig. 12 shows a schematic cross-sectional view of
the ring seal taken along Line III-III in Fig. 11.

DETAILED DESCRIPTION OF EMBODIMENTS

[0018] The principle of the present disclosure will now
be described with reference to various embodiments in
the drawings. It should be understood that these embod-
iments are only for the purpose of enabling those skilled
in the art to better understand and thereby implement the
present disclosure, and are not described for the purpose
of placing any limitation on the scope of the present dis-
closure. It should be noted that similar or identical refer-
ence signs may be used in the drawings where feasible,
and similar or identical reference signs may indicate sim-
ilar or identical elements. Those skilled in the art will un-
derstand that alternative embodiments of the structures
and methods described herein may be adopted without
departing from the principles of the present disclosure
described from the following description.
[0019] As mentioned above, in conventional robot de-
signs, the lubricating oil might seep out of the robot, con-
taminate the worktable or other components and greatly
affect the user’ experience.
[0020] Some exemplary implementations according to
embodiments of the present disclosure will be described
hereinafter with reference to Figs. 1-12, wherein Figs.
1-4 show a schematic implementation according to an
embodiment of the present disclosure, Figs. 5-8 show a

schematic implementation according to another embod-
iment of the present disclosure, and Figs. 9-12 show a
schematic implementation according to a further embod-
iment of the present disclosure.
[0021] As shown in Figs. 4, 8 or 12, the seal has an
annular structure and defines an axial direction A and a
radial direction R. The ring seal 10 generally includes an
outer circumferential wall 100 and an annular portion 200.
The outer circumferential wall 100 extends in the axial
direction A of the ring seal 10. The annular portion 200
extends from one side of the outer circumferential wall
100 towards the interior of the outer circumferential wall
100 in the radial direction R of the ring seal 10. When
viewed in a cross section taken along the radial direction
R, referring to Fig. 8, the annular portion 200 and the
outer circumferential wall 100 form an L shape.
[0022] According to the embodiments of the present
disclosure, the ring seal 10 employs a labyrinth seal, and
may effectively prevent the seepage of oil upon flowing
through the ring seal 10, with a meandering path being
disposed. When the ring seal 10 is mounted in the robot,
seepage of lubricating oil in the robot can be prevented.
[0023] In some embodiments, referring to Fig. 4 or Fig.
12, the ring seal 10 may further include an inner circum-
ferential wall 300. The inner circumferential wall 300 ex-
tends in the axial direction A from an end 202 of the an-
nular portion 200 away from the outer circumferential wall
100, so that when viewed in a cross section taken along
the radial direction R, the inner circumferential wall 300,
the outer circumferential wall 100 and the annular portion
200 may form a U shape, which can be seen in Fig. 4 or
Fig. 12.
[0024] With reference to Fig. 1 and Fig. 9, since the
cross section of the ring seal 10 is U-shaped, this ar-
rangement ensures that the ring seal 10 does not cause
seepage in multiple directions. Therefore, whether the
robot is mounted in an upright direction (i.e., in a mounting
direction as shown in Fig. 1 or Fig. 9), mounted reversely
(i.e., in a mounting direction obtained by rotating the di-
rection shown in Fig. 1 or Fig. 9 by 180°) or mounted in
an attachment manner (i.e., in a mounting direction ob-
tained by rotating the direction shown in Fig. 1 or Fig. 9
by 90°), seepage will not occur in the interior of the robot.
In this way, the ring seal 10 may be applicable for robots
in various different usage environments.
[0025] In some embodiments, as shown in Fig. 8 or
Fig. 12, the outer circumferential wall 100 may include
two portions arranged in the axial direction A, namely, a
first portion 101 and a second portion 102. As shown,
the first portion 101 is close to the annular portion 200
and has a first thickness T1 in the radial direction R, and
the second portion 102 has a second thickness T2 in the
radial direction R. The second thickness T2 may be great-
er than the first thickness T1 so that a slope 103 is formed
radially inside the outer circumferential wall 100.
[0026] Referring to Fig. 5 or Fig. 9, the slope 103 may
prevent oil from seeping in the axial direction A. In this
way, the sealing effect may be further improved. In ad-
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dition, since the first thickness T1 is set to be small, the
ring seal 10 may be made thinner on the premise of meet-
ing the sealing requirements, thereby saving the material,
and controlling the manufacturing cost of the ring seal 10.
[0027] In some embodiments, as shown in Fig. 2, Fig.
6 or Fig. 10, the outer circumferential wall 100 may be
provided with a circumferential groove 105 extending in
the circumferential direction C on a side away from the
annular portion 200. In this way, the circumferential
groove 105 may accommodate an O-ring. The O-ring
may also function to seal in the robot. The design of the
circumferential groove 105 may achieve the combination
of the ring seal 10 and the O-ring, which helps to further
inhibit seepage of the oil.
[0028] In some embodiments, the ring seal 10 may be
made of aluminum or steel. It is to be understood that
the ring seal 10 may also be made of materials in addition
to the materials listed herein, as long as such materials
may meet the working performance requirements and
sealing requirements of the ring seal 10. Specific mate-
rials are not limited by embodiments of the present dis-
closure.
[0029] In some embodiments, the outer circumferential
wall 100 extends by a first length L1 in the axial direction
A, the inner circumferential wall 300 extends by a first
length L2 in the axial direction A, and the first length L1
may be greater than the second length L2. In this way,
the ring seal 10 may be better received in the robot, so
that the space inside the robot may be used more ration-
ally.
[0030] In some embodiments, the annular portion 200
may be perpendicular to the outer circumferential wall
100. In this way, the ring seal 10 may be made easier to
manufacture, thereby saving production costs. In addi-
tion, such a design may make the ring seal 10 suitable
for more types of robots, and its application range may
be expanded.
[0031] The embodiment of the present disclosure re-
lates to a robot. The robot includes a gear box 20 and
the ring seal 10 described above. Referring to Fig. 1, Fig.
5 or Fig. 9, the ring seal 10 is disposed radially outside
the gear box 20. The outer circumferential wall 100 of
the ring seal 10 is fixedly connected to an end 21 of the
gear box 20, and there is a gap G between the annular
portion 200 of the ring seal 10 and the other end 22 of
the gear box 20 in the radial direction R.
[0032] In this way, it may be ensured that the oil in the
robot will not seep. In addition, the gap G may ensure
that there is no contact between the ring seal 10 and the
other end 22 of the gear box 20, thereby avoiding the
generating of extra friction. In this way, through this non-
contact seal, the sealing effect in the robot may be im-
proved in a low-cost manner. Due to the good sealing
effect, the seeped grease may be well protected to avoid
pollution to the working environment. The amount of
grease in the gearbox may be allowed to be added to a
higher level, without worrying about the seepage caused
by excessive grease.

[0033] According to an embodiment of the present dis-
closure, effective sealing in the robot may be achieved
only by providing a specific form of ring seal 10 in the
robot. As compared with conventional sealing means,
the seal ring according to the embodiments according to
the present disclosure is not only easy to assemble and
controllable in cost, but also may make reasonable use
of the space in the robot without adding additional prob-
lems to the normal use of the robot.
[0034] Although the claims in this application are draft-
ed for specific combinations of features, it should be un-
derstood that the scope of the present disclosure also
comprises any novel feature or any novel combination
of features disclosed herein, explicitly or implicitly, or any
generalization thereof, regardless of whether it involves
the same solution in any of the claims currently claimed.

Claims

1. A ring seal, comprising:

an outer circumferential wall (100) extending in
an axial direction (A) of the ring seal; and
an annular portion (200) extending from a side
of the outer circumferential wall (100) towards
an interior of the outer circumferential wall (100)
in a radial direction (R) of the ring seal,
wherein the annular portion (200) and the outer
circumferential wall (100) form an L shape when
viewed in a cross section taken along the radial
direction (R).

2. The ring seal according to claim 1, further compris-
ing:
an inner circumferential wall (300) extending in the
axial direction (A) from an end (202) of the annular
portion (200) away from the outer circumferential
wall, wherein the inner circumferential wall (300), the
outer circumferential wall (100) and the annular por-
tion (200) form a U shape when viewed in a cross
section taken along the radial direction (R).

3. The ring seal according to claim 1 or 2, wherein
the outer circumferential wall (100) comprises a first
portion (101) and a second portion (102) arranged
in the axial direction (A),
the first portion (101) is close to the annular portion
(200) and has a first thickness (T1) in the radial di-
rection (R), the second portion (102) has a second
thickness (T2) in the radial direction (R), and
the second thickness (T2) is greater than the first
thickness (T1) so that a slope (103) is formed on a
radially inner side of the outer circumferential wall
(100).

4. The ring seal according to any of claims 1-3, wherein
the outer circumferential wall (100) is provided with
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a circumferential groove (105) extending in a circum-
ferential direction (C) on a side away from the annular
portion (200).

5. The ring seal according to any of claims 1 to 4, where-
in the ring seal is made of aluminum or steel.

6. The ring seal according to claim 2, or any of claims
3 to 5 if dependent on claim 2, wherein the outer
circumferential wall (100) extends by a first length
(L1) in the axial direction (A), the inner circumferen-
tial wall (300) extends by a second length (L2) in the
axial direction (A), and wherein the first length (L1)
is greater than the second length (L2).

7. The ring seal according to any of claims 1 to 6, where-
in the annular portion (200) is perpendicular to the
outer circumferential wall (100).

8. A robot, comprising:

a gear box (20); and
a ring seal according to any of claims 1-7, the
ring seal being disposed on a radially outer side
of the gear box (20), wherein the outer circum-
ferential wall (100) of the ring seal is fixedly con-
nected to an end (21) of the gear box (20), and
there is a gap (G) disposed between the annular
portion (200) of the ring seal and the other end
(22) of the gear box (20) in the radial direction
(R).
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