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Figure 1

(57) Abstract: A shielding structure (4) includes a mounting end face (41), used to be fixed between an encoder support (3) and a
stator disk (21) of an encoder (2), wherein the encoder suppott (3) is used to fix the stator disk (21) on a motor (1); and a shielding
cover (42), fixedly connected with the mounting end face (41) and comprising a cavity for accommodating other parts of the encoder
(2) except the stator disk (21), wherein the other parts of the encoder (2) except the stator disk (21) is mounted on a motor shaft (11).
The shielding structure (4) can isolate the electromagnetic interference.
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SHIELDING STRUCTURE AND ELECTRONIC DEVICE

FIELD

[0001] The present application relates to mechanical technologies, and more particularly,

to a shielding structure and an electronic device for isolating electromagnetic interference.

BACKGROUND

[0002] In an electronic device equipped with a motor, an encoder is usually used to
measure information such as the rotation angle of the motor. However, an inductive or
capacitive encoder is particularly sensitive to electromagnetic interference, especially the
magnetic field generated by the motor, such as the electromagnetic field produced by cutting
the magnetic line during interaction between a motor rotor and a motor stator, the magnet
inside the motor, or the magnetic field generated by the brake, all of which will reduce the
performance (e.g. resolution, accuracy, speed ripple) of the encoder. The encoder as a part of
the motor closed control loop, the instability of encoder performance will lead to the

deterioration of motor performance.

[0003] Therefore, those skilled in the art are committed to finding solutions for reducing

the electromagnetic interference.

SUMMARY

[0004] According to embodiments of the present application, a shielding structure and an
clectronic device for isolating electromagnetic interference are provided to reduce the

electromagnetic interference.

[0005] The shielding structure provided by embodiments of the present application
includes: a mounting end face, used to be fixed between an encoder support and a stator disk
of an encoder, wherein the encoder supportt is used to fix the stator disk on a motor; and a
shielding cover, fixedly connected with the mounting end face and comprising a cavity for
accommodating other parts of the encoder except the stator disk, wherein the other parts of

the encoder except the stator disk is mounted on a motor shaft.

[0006] In an example, other parts of the encoder except the stator disk include a rotor disk

of the encoder, and a shaft sleeve of the rotor disk.
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[0007] In an example, the shielding cover is barrel shaped, whose barrel mouth is
connected to the mounting end face, and barrel bottom comprises a through hole which
matches the motor shaft; the mounting end face comprises a through hole matching the barrel

mouth.
[0008] In an example, the shiclding structure is integrally-formed.
[0009] In an example, material of the shielding structure is non-magnet metal material.

[0010] The electronic device provided by embodiments of the present application
includes: a motor; an encoder, comprising a stator disk, and other parts of the encoder except
the stator disk are mounted on a motor shaft of the motor; an encoder support, used to fix the
stator disk on the motor; and a shielding structure, including: a mounting end face, used to be
fixed between an encoder support and a stator disk of an encoder; and a shielding cover,
fixedly connected with the mounting end face and comprising a cavity for accommodating

other parts of the encoder except the stator disk.

[0011] In an example, other parts of the encoder except the stator disk include a rotor disk

of the encoder, and a shaft sleeve of the rotor disk.

[0012] In an example, the shielding cover is barrel shaped, whose barrel mouth is
connected with the mounting end face, and barrel bottom comprises a through hole which
matches the motor shaft; the mounting end face includes a through hole matching the barrel

mouth.
[0013] In an example, the shiclding structure is integrally-formed.

[0014] In an example, the stator disk comprises a stator PCB, and the stator PCB
comprises a window opening at the contact part of the mounting end face and the stator PCB,

the shielding structure is grounded through the window opening.

[0015] It can be seen from the above technical solutions in embodiments of the
application, since a shielding structure is provided for the encoder to isolate the
electromagnetic interference from the motor, the electromagnetic interference is reduced and
the encoder performance is stable, especially, the performance of capacitive and inductive
encoders is stable and increased. In addition, compared with the conditional solution of non-

magnetic motor shaft material, the overall motor cost is reduced.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] For a better understanding of the present application, reference should be made to
the Detailed Description below, in conjunction with the following drawings in which like

reference numerals refer to corresponding parts throughout the figures.

[0017] Figure 1 is a schematic diagram illustrating an electronic device according to an

embodiment of the present application.

[0018] Figure 2 is a schematic diagram illustrating a shielding structure in the electronic

device according to an embodiment of the present application.

[0019] Figure 3 is a schematic diagram illustrating electromagnetic interference

simulation result of an electronic device without a shielding structure.

[0020] Figure 4 is a schematic diagram illustrating electromagnetic interference

simulation result of an electronic device with a shielding structure.

[0021] The reference numerals are as follows:

Reference numeral Object

1 motor

11 motor shaft

2 encoder

21 stator disk

22 rotor disk

23 shaft sleeve

3 encoder support

4 shielding structure
41 mounting end face
42 shielding cover
421 first through-hole
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DETAILED DESCRIPTION

[0022] In order to avoid that the performance of the capacitive encoder is affected by the
clectromagnetic interference, in some applications, the material of the motor shaft is changed
to non-magnetic material. However, due to the relatively large size of the motor shaft, non-

magnetic materials will increase the material cost; meanwhile, the non-magnetic motor shaft

can only isolate direct conducted interference and cannot isolate spatial interference.

[0023] It is found that the electromagnetic interference to the encoder is mainly from the
motor. Therefore, it is very important to isolate the electromagnetic interference of the motor
to the encoder to improve the performance of the encoder. In embodiments of the present

application, it is considered to provide an electromagnetic interference shielding structure.

[0024] At first, the shiclding structure cannot pass between the rotor disk and the stator
disk of the encoder, because the shielding material may affect the medium of gap between the

rotor disk and the stator disk, which may affect or even cause the encoder fail.

[0025] Secondly, the shielding material may be non-magnet material, such as copper
material, on the one hand, the non-magnet material can isolate the magnet field interference
of the motor, on the other hand, the metal material can form an electric circuit, namely the
shielding structure can form a Faraday cage when connected to the ground, thus effectively
isolated from the electric field and electromagnet wave interference may be achieved, and

clectrostatic shiclding may be formed.

[0026] Reference will now be made in detail to examples, which are illustrated in the
accompanying drawings. In the following detailed description, numerous specific details are
set forth in order to provide a thorough understanding of the present application. Also, the
figures are illustrations of an example, in which assemblies shown in the figures are not
necessarily essential for implementing the present application. In other instances, well-known
assemblies, components, and circuits have not been described in detail so as not to

unnecessarily obscure aspects of the examples.

[0027] Figure 1 is a schematic diagram illustrating an electronic device according to an
embodiment of the present application. Figure 2 is a schematic diagram illustrating a
shielding structure in the electronic device according to an embodiment of the present

application.
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[0028] As shown in figures 1 and 2, the electronic device includes a motor 1, an encoder

2, an encoder support 3 and a shielding structure 4.

[0029] The encoder includes a stator disk 21, a rotor disk 22 and a shaft sleeve 23 of the
rotor disk 22.

[0030] The encoder support 3 is used to fix the stator disk 21 on the motor 1. Other parts
of the encoder 2 except the stator disk 21 are mounted on a motor shaft 11 of the motor 1,
namely in the embodiment, the rotor disk 22 and the shaft sleeve 23 are mounted on a motor

shaft 11 of the motor 1.

[0031] The shielding structure 4 includes a mounting end face 41 and a shielding cover

42.

[0032] The mounting end face 41 is used to be fixed mounted on edge of the stator disk
21 of the encoder 2. In an example, as shown in figure 1, the mounting end face 41 may be

used to be fixed between the encoder support 3 and the stator disk 21 of the encoder 2.

[0033] The shielding cover 42 is fixedly connected with the mounting end face 41 and

has a cavity for accommodating the rotor disk 22 and the shaft sleeve 23.

[0034] In an example, as shown in figure 1, the shiclding cover 22 may be barrel shaped,
whose barrel mouth is connected to the mounting end face 21, and barrel bottom has a first
through-hole 421 which matches the motor shaft 11. Correspondingly, the mounting end face
21 has a second through-hole matching the barrel mouth of the shielding cover 22.

[0035] In an example, the shielding structure 4 may be integrally-formed.

[0036] In an example, the stator disk 21 may include a stator PCB, and the stator PCB
may has a window opening at the contact part of the mounting end face 41 and the stator PCB,

through the window opening, the shielding structure 4 may be grounded.

[0037] In an example, the material of the shielding structure 4 is non-magnet metal
material.
[0038] Figure 3 is a schematic diagram illustrating electromagnetic interference

simulation result of an electronic device without a shielding structure. Figure 4 is a schematic

diagram illustrating electromagnetic interference simulation result of an electronic device
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with a shielding structure. During the simulation process, an exciting transient current is
imposed to the motor shaft as a simulation of the motor electromagnet interference (in fact,
there are still some interference from space, namely the actual interference is bigger than the
simulation value) , the induction voltage of the stator disk of the electronic device without a
shielding structure is 0.9596, and the induction voltage of the stator disk of the electronic
device with a shielding structure is 0.8471. By comprising the induction voltage of the stator
disk of the electronic device with a shielding structure to that of the electronic device without
a shielding structure, it can be seen that the interference on the stator disk of the electronic
device with a shielding structure is lower more 10% than that of the electronic device without

a shielding structure, thus the shielding scheme is effective.

[0039] It can be seen from the above technical solutions in embodiments of the
application, since a shiclding structure is provided for the encoder to isolate the
electromagnetic interference from the motor, the electromagnetic interference is reduced and
the encoder performance is stable, especially, the performance of capacitive and inductive
encoders is stable and increased. In addition, compared with the conditional solution of non-

magnetic motor shaft material, the overall motor cost is reduced.

[0040] It should be understood that, as configured herein, unless the context clearly
supports exceptions, the singular forms "a" ("a", "an", "the") are intended to include the plural
forms. It should also be understood that, "and / or" configured herein is intended to include

any and all possible combinations of one or more of the associated listed items.

[0041] The foregoing description, for purpose of explanation, has been described with
reference to specific examples. However, the illustrative discussions above are not intended
to be exhaustive or to limit the present application to the precise forms disclosed. Many
modifications and variations are possible in view of the above teachings. The examples were
chosen and described in order to best explain the principles of the present application and its
practical applications, to thereby enable others skilled in the art to best utilize the present
application and various examples with various modifications as are suited to the particular

use contemplated.
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CLAIMS

WHAT IS CLAIMED IS:

1. A shielding structure, characterized in that, comprising:

a mounting end face, used to be fixed mounted on edge of a stator disk of an encoder;
and

a shielding cover, fixedly connected with the mounting end face and comprising a
cavity for accommodating other parts of the encoder except the stator disk,
wherein the other parts of the encoder except the stator disk is mounted on a
motor shaft.

2. The shielding structure according to claim 1, characterized in that, the mounting
end face is used to be fixed between an encoder support and the stator disk,
wherein the encoder support is used to fix the stator disk on a motor.

3. The shielding structure according to claim 1, characterized in that, the other parts of
the encoder except the stator disk comprise a rotor disk of the encoder, and a
shaft sleeve of the rotor disk.

4. The shielding structure according to claim 1, characterized in that, the shielding
cover is barrel shaped, whose barrel mouth is connected with the mounting
end face, and barrel bottom comprises a through hole which matches the
motor shaft;

the mounting end face comprises a through hole matching the barrel mouth.

5. The shielding structure according to claim 1, characterized in that, the shielding
structure is integrally-formed.

6. The shielding structure according to any one of claims 1 to 5, characterized in that,
material of the shielding structure is non-magnet metal material.

7. An electronic device, characterized in that, comprising:

a motor;

an encoder, comprising a stator disk, and other parts of the encoder except the stator
disk are mounted on a motor shaft of the motor;

an encoder support, used to fix the stator disk on the motor; and

a shielding structure, comprising:

a mounting end face, used to be fixed on edge of a stator disk of an encoder; and
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a shielding cover, fixedly connected with the mounting end face and comprising
a cavity for accommodating other parts of the encoder except the stator disk.

8. The electronic device according to claim 7, characterized in that, the mounting end
face is used to be fixed between an encoder support and the stator disk,
wherein the encoder support is used to fix the stator disk on a motor.

9. The electronic device according to claim 7, characterized in that, the other parts of
the encoder except the stator disk comprise a rotor disk of the encoder, and a
shaft sleeve of the rotor disk.

10. The electronic device according to claim 7, characterized in that, the shielding
cover is barrel shaped, whose barrel mouth is connected with the mounting
end face, and barrel bottom comprises a through hole which matches the
motor shaft;

the mounting end face comprises a through hole matching the barrel mouth.

11. The electronic device according to claim 10, characterized in that, the shielding
structure is integrally-formed.

12. The electronic device according to any one of claims 7 to 11, characterized in that,
the stator disk comprises a stator PCB, and the stator PCB comprises a
window opening at the contact part of the mounting end face and the stator

PCB, through the window opening, the shielding structure is grounded.
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