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(54) VEHICLE BODY COMPONENT, BATTERY PACK, AND VEHICLE HAVING BATTERY MOUNTED 
THEREIN

(57) Disclosed are a vehicle body component, a bat-
tery pack, and a vehicle having a battery mounted therein.
The vehicle having a battery mounted therein comprises
a magnetic force device (20). In one state, the magnetic
force device has magnetism and can attract a magnetic
object; and in the other state, the magnetic force device
has no magnetism, and a mounting and positioning de-
vice is disposed between the magnetic force device (20)

and the magnetic object. A device for quick swap of a
vehicle battery alleviates the problem of being not easy
to mount and detach a battery in the prior art, so that the
battery can be more conveniently and rapidly mounted
and detached. When the battery has a fault, it can be
quickly detached, thereby protecting the vehicle and a
person therein against danger.
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Description

Technical Field

[0001] The invention relates to a battery, and in particular to a quickly swappable battery.

Background Art

[0002] In existing electric vehicles, a battery is mounted on a whole vehicle through multiple bolts. When the battery
is mounted or detached, it is necessary to mount or detach the multiple bolts. Not only is the workload heavy, but when
the battery is in an emergency condition, the whole vehicle cannot be quickly separated from the battery, which is likely
to cause danger to the vehicle and a person therein.

Summary of the Invention

[0003] An objective of the invention is to overcome problems of existing battery mounting devices, and to provide a
vehicle body component, a battery pack, and a vehicle having a battery mounted therein. The technical problem to be
solved is to improve the existing problem of the battery being not easy to mount and detach, such that the battery is
more conveniently and rapidly mounted and detached. When the battery has a fault, it can be quickly detached, thereby
protecting the vehicle and a person therein against danger.
[0004] The following technical solutions are used to achieve the objective of the invention and address the technical
problem to be solved. The vehicle body component proposed according to the invention comprises a magnetic force
device, which is switchable between a magnetic state and a non-magnetic state and is able to attract a magnetic object
in the magnetic state.
[0005] The following technical measures may also be used to further achieve the objective of the invention and solve
the technical problem of the invention.
[0006] The foregoing vehicle body component comprises a magnetic force device, which is switchable between a
magnetic state and a non-magnetic state and is able to attract a magnetic object in the magnetic state.
[0007] In the foregoing vehicle body component, the magnetic force device comprises two groups of magnets, the
magnitudes of the magnetic forces of the two groups of magnets are the same, the two groups of magnets are placed
side by side, and one group of magnets is rotatable by 180°.
[0008] In the foregoing vehicle body component, each of the magnets is a permanent magnet.
[0009] In the foregoing vehicle body component, each of the magnets is a Nd2-Fe-14B permanent magnet.
[0010] In the foregoing vehicle body component, the rotatable magnet is driven by an electric motor, and the electric
motor is disposed on the vehicle body component.
[0011] In the foregoing vehicle body component, the electric motor is a magnetic force control electric motor.
[0012] In the foregoing vehicle body component, the magnetic force device is provided with a mounting and positioning
groove matching a positioning protrusion on a battery pack.
[0013] The battery pack proposed according to the invention is provided with a magnetic object.
[0014] In the foregoing vehicle body component, the magnetic object is a mounting block fixed to the battery pack.
[0015] In the foregoing vehicle body component, the mounting block is provided with a positioning protrusion which
matches a mounting and positioning groove on the magnetic force device.
[0016] The foregoing vehicle body component further comprises a magnetic force device, which is switchable between
a magnetic state and a non-magnetic state and is able to attract a magnetic object on the battery pack in the magnetic state.
[0017] The vehicle having a battery mounted therein, proposed according to the invention, comprises a magnetic force
device, which is switchable between a magnetic state and a non-magnetic state and is able to attract a battery pack in
the magnetic state.
[0018] The foregoing vehicle having a battery mounted therein comprises a battery pack provided with a magnetic
object.
[0019] In the foregoing vehicle having a battery mounted therein, the magnetic force device comprises two groups of
magnets, the magnitudes of the magnetic forces of the two groups of magnets are the same, the two groups of magnets
are placed side by side, and one group of magnets is rotatable by 180°.
[0020] In the foregoing vehicle having a battery mounted therein, each of the magnets is a permanent magnet.
[0021] In the foregoing vehicle having a battery mounted therein, each of the magnets is a Nd2-Fe-14B permanent
magnet.
[0022] In the foregoing vehicle having a battery mounted therein, the rotatable magnet is driven by an electric motor,
and the electric motor is disposed on the vehicle body component.
[0023] In the foregoing vehicle having a battery mounted therein, the electric motor is a magnetic force control electric
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motor.
[0024] In the foregoing vehicle having a battery mounted therein, the magnetic object is a mounting block fixed to the
battery pack.
[0025] In the foregoing vehicle having a battery mounted therein, a mounting and positioning device is disposed
between the magnetic force device and the magnetic object.
[0026] In the foregoing vehicle having a battery mounted therein, the mounting and positioning device comprises a
mounting and positioning groove disposed on the magnetic force device and a positioning protrusion disposed on the
mounting block, the positioning protrusion being placed in the mounting and positioning groove.
[0027] In the foregoing vehicle having a battery mounted therein, a non-magnetizer is wrapped around each of the
two groups of magnets.
[0028] By virtue of the above technical solutions, the invention has at least the following advantages and beneficial
effects:

(1) the vehicle body component of the invention comprises a magnetic force device, which is switchable between
a magnetic state and a non-magnetic state and is able to attract a magnetic object in the magnetic state, thus when
a battery pack is mounted to a vehicle body, an attraction force of the magnetic force device can be used to fix the
battery pack, and the battery pack can be easily detached in the non-magnetic state, which requires no detachment
of bolts and achieves rapid and convenient installation;
(2) the battery pack of the invention is provided with a magnetic object, and during installation, the magnetic object
can be attracted on the battery pack, which is convenient and rapid;
(3) the vehicle having a battery mounted therein according to the invention comprises a battery pack provided with
a magnetic object, and a magnetic force device, and the magnetic force device can attract the magnetic object in
the magnetic state to fix the battery pack, and can easily detach the battery pack in the non-magnetic state, which
requires no detachment of bolts and achieves rapid and convenient installation;
(4) in the vehicle having a battery mounted therein according to the invention, the magnets used in the magnetic
force device are Nd2-Fe-14B permanent magnets, which have strong magnetism and light weight, making the battery
pack firmly mounted and reducing the weight of the whole vehicle; and
(5) in the vehicle having a battery mounted therein according to the invention, a mounting and positioning device is
disposed between the magnetic force device and a ferromagnetic object, and during installation, only a positioning
protrusion needs to be placed in the mounting and positioning groove, which is convenient and rapid and can also
prevent misalignment between the battery pack and the magnetic force device.

[0029] The aforementioned description is only an overview of the technical solutions of the invention. In order to clearly
understand the technical means of the invention, the invention can be implemented according to the contents of the
description; and in order to make the aforementioned and other objects, features and advantages of the invention more
obvious and understandable, preferred embodiments are described in detail below with reference to the accompanying
drawings.

Brief Description of the Drawings

[0030]

Fig. 1 is a structural schematic diagram of a vehicle having a battery mounted therein according to the invention.
Fig. 2 is a first schematic diagram of a magnetic force device in the vehicle having a battery mounted therein
according to the invention.
Fig. 3 is a second schematic diagram of the magnetic force device in the vehicle having a battery mounted therein
according to the invention.

[Description of Symbols]

[0031]

10: Battery pack 20: Magnetic force device
11: Mounting block 21: Magnet
12: Positioning protrusion 22: Magnet
30: Right body longitudinal rail 23: Non-magnetizer
24: Electric motor
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Detailed Description of Embodiments

[0032] In order to further illustrate the technical means used to achieve the intended purpose of the invention and the
technical effects of the invention, the implementation of a device for quick swap of a vehicle battery proposed in the
invention and the features and effects thereof are described in detail hereinafter in conjunction with the accompanying
drawings and the preferred embodiments.
[0033] A battery pack of the invention is not limited to being applied to a vehicle, but can be applied to any apparatus
that needs to have a battery mounted therein.
[0034] Referring to Fig. 1, a vehicle having a battery mounted therein according to the invention comprises a battery
pack 10 provided with a magnetic object, and a magnetic force device 20, which is fixed to a vehicle body component,
specifically a right body longitudinal rail, and may also be fixed to any component where the battery is to be installed.
The magnetic force device 20 has two states. In a first state, the magnetic force device has magnetism and can attract
the magnetic object such that the battery pack 10 is relatively fixed in position to the vehicle body component. In a second
state, the magnetic force device has no magnetism and has no attraction force to the magnetic object, and the battery
pack 10 can be separated from the vehicle body component.
[0035] In an embodiment, the magnetic force device 20 comprises two groups of magnets 21, 22, the magnitudes of
the magnetic forces of the two groups of magnets 21, 22 are the same, the two groups of magnets 21, 22 are placed
side by side, and one group of magnets is rotatable by 180°. Referring to Fig. 2, when magnetic poles of upper and
lower magnets are in the same direction, the magnetic force device 20 is in a loaded state, has magnetism, and can
attract the magnetic object. If one group of magnets rotates by 180°, referring to Fig. 3, the magnetic poles of the upper
and lower magnets have opposite directions, the magnetic force device 20 is in an unloaded state, the magnetism
disappears, and there is no attraction force between the magnetic force device and the magnetic object. Specifically,
each of the two groups of magnets 21, 22 is a single sufficiently large magnet, and the magnetic forces of the two
magnets are the same. As an alternative, the two groups of magnets 21, 22 are formed by a plurality of magnets, the
magnetic forces of the two groups of magnets are the same, the two groups of magnets 21, 22 are Nd2-Fe-14B permanent
magnets, the rotatable magnets are driven by an electric motor 24, and the electric motor 24 is mounted to the right
body longitudinal rail. The electric motor 24 is a magnetic force control electric motor, i.e. an ordinary DC electric motor,
the purpose of using the magnetic force control electric motor is to use the rotational motion of a motor shaft to control
and achieve the presence or absence of the magnetic force of the magnetic force device, which is similar to a switching
action. As an alternative, the electric motor 24 uses another ordinary electric motor. The Nd2-Fe-14B permanent magnet
has strong magnetism and light weight, and the attraction force of the whole magnetic force device 20 reaches 400 kgf,
which makes the battery pack 10 firmly fixed to the vehicle body component, and reduces the weight of the whole vehicle.
[0036] In an embodiment, the magnetic object is a mounting block 11 welded and fixed to the battery pack 10, and
the mounting block 11 is made of a ferromagnetic material. As an alternative, the mounting block 11 is made of another
magnetic material, and the magnetic force device 20 fixes the battery pack 10 by means of attracting the mounting block
11. As an alternative, the magnetic object is a magnetic component on a shell of the battery pack 10.
[0037] In an embodiment, a mounting and positioning device is disposed between the magnetic force device 20 and
the magnetic object. Specifically, the mounting and positioning device comprises a mounting and positioning groove
disposed on the magnetic force device 20, and a positioning protrusion 12 disposed on the mounting block 11. The
positioning protrusion 12 matches the mounting and positioning groove, and the positioning protrusion 12 is placed in
the mounting and positioning groove. When the battery pack is mounted, only the positioning protrusion 12 needs to be
placed in the mounting and positioning groove, which is convenient and rapid and can also prevent misaligmnent between
the battery pack 10 and the magnetic force device 20.
[0038] In an embodiment, a non-magnetizer 23 is wrapped around each of the two groups of magnets 21, 22.
[0039] In the vehicle having a battery mounted therein according to the invention, when the battery is mounted, the
magnetic force device 20 has a magnetic state, and attracts the magnetic object on the battery pack 10 such that the
battery pack 10 is relatively fixed in position to the vehicle body component, and when the battery needs to be detached,
the electric motor is used to drive one group of magnets to rotate by 180°, the magnetism of the magnetic force device
20 disappears, and the battery pack can be detached.
[0040] Referring to Fig. 1, the vehicle body component of the invention comprises a magnetic force device 20. Spe-
cifically, the magnetic force device 20 is fixed to the right body longitudinal rail. The magnetic force device 20 has two
states. In a first state, the magnetic force device has sufficient magnetism and can attract a magnetic object. In a second
state, the magnetic force device has no magnetism and has no attraction force to the magnetic object.
[0041] In an embodiment, the magnetic force device 20 comprises two groups of magnets 21, 22, the magnitudes of
the magnetic forces of the two groups of magnets 21, 22 are the same, the two groups of magnets 21, 22 are placed
side by side, and one group of magnets is rotatable by 180°. Referring to Fig. 2, when magnetic poles of upper and
lower magnets are in the same direction, the magnetic force device 20 is in a loaded state, has magnetism, and can
attract the magnetic object. If one group of magnets rotates by 180°, referring to Fig. 3, the magnetic poles of the upper
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and lower magnets have opposite directions, the magnetic force device 20 is in an unloaded state, the magnetism
disappears, and there is no attraction force between the magnetic force device and the magnetic object. Specifically,
each of the two groups of magnets 21, 22 is a single sufficiently large magnet, and the magnetic forces of the two
magnets are the same. As an alternative, the two groups of magnets 21, 22 are formed by a plurality of magnets, the
magnetic forces of the two groups of magnets are the same, and the two groups of magnets 21, 22 are Nd2-Fe-14B
permanent magnets. The rotatable magnets are driven by an electric motor 24, the electric motor 24 is mounted to the
right body longitudinal rail, and the electric motor 24 is a magnetic force control electric motor. As an alternative, the
electric motor 24 uses another ordinary electric motor. The Nd2-Fe-14B permanent magnet has strong magnetism and
light weight, and the attraction force of the whole magnetic force device 20 reaches 400 kgf, which can firmly attract the
battery pack, and reduces the weight of the whole vehicle.
[0042] In an embodiment, a mounting and positioning device is disposed between the magnetic force device 20 and
the magnetic object. Specifically, the mounting and positioning device comprises a mounting and positioning groove
disposed on the magnetic force device 20, and a positioning protrusion 12 disposed on the mounting block 11. The
positioning protrusion 12 matches the mounting and positioning groove, and the positioning protrusion 12 is placed in
the mounting and positioning groove. When the battery pack is mounted, only the positioning protrusion 12 needs to be
placed in the mounting and positioning groove, which is convenient and rapid and can also prevent misalignment between
the battery pack 10 and the magnetic force device 20.
[0043] In an embodiment, a non-magnetizer 23 is wrapped around each of the two groups of magnets 21, 22.
[0044] Referring to Fig. 1, a battery pack 10 of the invention is provided with a magnetic object, which is a mounting
block 11 welded and fixed to the battery pack 10, and the mounting block 11 is made of a ferromagnetic material. As
an alternative, the mounting block 11 is made of another magnetic material, and the magnetic force device 20 fixes the
battery pack 10 by means of attracting the mounting block 11. As an alternative, the magnetic object is a magnetic
component on a shell of the battery pack 10.
[0045] In an embodiment, the mounting block 11 is provided with a positioning protrusion 12 which matches a mounting
and positioning groove on a magnetic force device 20.
[0046] In an embodiment, also comprised is the magnetic force device 20, which is switchable between a magnetic
state and a non-magnetic state and is able to attract a magnetic object on the battery pack 10 in the magnetic state.
The magnetic force device 20 is mounted to the vehicle body or another component and can fix the battery pack.
[0047] The foregoing descriptions are merely preferred embodiments of the invention, and are not intended to limit
the invention in any form. Although the invention has been disclosed as above by means of the preferred embodiments,
these embodiments are not for the purpose of limiting the invention. Those skilled in the art can make alterations or
modifications to the technical contents disclosed above without departing from the technical solutions of the invention
so as to arrive at equivalent embodiments with equivalent changes. However, any simple amendments, equivalent
changes and modifications made to the above embodiments according to the technical essence of the invention without
departing from the technical solutions of the invention are still within the scope of the technical solutions of the invention.

Claims

1. A vehicle body component, characterized by comprising
a magnetic force device (20), the magnetic force device (20) being switchable between a magnetic state and a non-
magnetic state, and being able to attract a magnetic object in the magnetic state.

2. The vehicle body component according to claim 1, characterized in that the magnetic force device (20) comprises
two groups of magnets (21, 22), the magnitudes of the magnetic forces of the two groups of magnets (21, 22) are
the same, the two groups of magnets (21, 22) are placed side by side, and one group of magnets is rotatable by 180°.

3. The vehicle body component according to claim 2, characterized in that each of the magnets (21, 22) is a permanent
magnet.

4. The vehicle body component according to claim 3, characterized in that each of the magnets (21, 22) is a Nd2-
Fe-14B permanent magnet.

5. The vehicle body component according to claim 2, characterized in that the rotatable magnet is driven by an electric
motor (24), which is disposed on the vehicle body component.

6. The vehicle body component according to claim 1, characterized in that the magnetic force device (20) is provided
with a mounting and positioning groove matching a positioning protrusion on a battery pack.
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7. A battery pack (10), characterized in that the battery pack (10) is provided with a magnetic object.

8. The battery pack according to claim 7, characterized in that the magnetic object is a mounting block (11) fixed to
the battery pack (10).

9. The battery pack according to claim 8, characterized in that the mounting block (11) is provided with a positioning
protrusion (12) which matches a mounting and positioning groove on a magnetic force device (20).

10. The battery pack according to claim 7, characterized by further comprising
a magnetic force device (20), which is switchable between a magnetic state and a non-magnetic state, and is able
to attract the magnetic object on the battery pack (10) in the magnetic state.

11. A vehicle having a battery mounted therein, characterized by comprising a magnetic force device (20), the magnetic
force device (20) being switchable between a magnetic state and a non-magnetic state, and being able to attract a
battery pack in the magnetic state.

12. The vehicle having a battery mounted therein according to claim 11, characterized by comprising a battery pack
(10), the battery pack (10) being provided with a magnetic object.

13. The vehicle having a battery mounted therein according to claim 11, characterized in that
the magnetic force device (20) comprises two groups of magnets (21, 22), the magnitudes of the magnetic forces
of the two groups of magnets (21, 22) are the same, the two groups of magnets (21, 22) are placed side by side,
and one group of magnets is rotatable by 180°.

14. The vehicle having a battery mounted therein according to claim 13, characterized in that
each of the magnets (21, 22) is a permanent magnet.

15. The vehicle having a battery mounted therein according to claim 13, characterized in that each of the magnets
(21, 22) is a Nd2-Fe-14B permanent magnet.

16. The vehicle having a battery mounted therein according to claim 13, characterized in that the rotatable magnet is
driven by an electric motor (24), and the electric motor (24) is disposed on a vehicle body component.

17. The vehicle having a battery mounted therein according to claim 12, characterized in that the magnetic object is
a mounting block (11) fixed to the battery pack (10).

18. The vehicle having a battery mounted therein according to claim 12, characterized in that a mounting and positioning
device is disposed between the magnetic force device (20) and the magnetic object.

19. The vehicle having a battery mounted therein according to claim 18, characterized in that the mounting and
positioning device comprises a mounting and positioning groove disposed on the magnetic force device (20), and
a positioning protrusion (12) disposed on the mounting block (11), the positioning protrusion (12) being placed in
the mounting and positioning groove.

20. The vehicle having a battery mounted therein according to claim 13, characterized in that a non-magnetizer (23)
is wrapped around each of the two groups of magnets (21, 22).
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