LOCK MECHANISM, LOCK SYSTEM, QUICK EXCHANGE BRACKET
ASSEMBLY AND ELECTRONIC VEHICLE

This application claims priority of Chinese patent applications CN 201711486906.9 and
CN201711482898.0, filed on December 29, 2017, the contents of which are

incorporated herein by reference in their entirety.

Field of invention

The present invention relates to the battery replacing field of electric vehicles, and
particularly to a lock mechanism, lock system, quick exchange bracket assembly and

electronic vehicle.

Prior arts

The existing battery pack installation methods of electric vehicles are generally divided
into a fixed type and a replaceable type, wherein the fixed battery pack is generally
fixed on the car, and the car is directly used as the charging object when charging.
While the replaceable battery pack is generally installed in an active manner, the battery

pack can be removed at any time and replaced with a new battery pack.

In the process of replacing a new battery pack, the locking and unlocking of the battery
pack is involved. Generally speaking, the left and right sides of the battery pack are
equipped with lock shafts; lock devices are fixed on a quick exchange bracket to
assemble into a quick exchange bracket assembly, and then the quick exchange bracket
assembly is installed on the chassis of the electric vehicle together; the lock shaft

coordinates with the lock device to achieve the locking of the battery pack.

The lock mechanism used in the existing lock device is usually a primary lock
mechanism, the primary lock mechanism includes a lock base and a lock bolt, wherein
the switching between a locked state and an unlocked state of the primary lock
mechanism is realized by the rotation of the lock bolt in the lock base. Wherein, most
or even all structures of the lock bolt need to be located in the lock base, occupying a
large space. In addition, the existing lock device lacks a protection mechanism for the
primary lock mechanism, and the primary lock mechanism is susceptible to failure,

which can easily cause the battery pack to loosen or fall off.



Content of the present invention

The technical problem to be solved in the present invention is for overcoming the
above-mentioned defects in prior art, hence providing a lock mechanism, lock system,

quick exchange bracket assembly and electronic vehicle.

A lock mechanism used for locking and fixing a battery pack, the lock mechanism
comprises a lock base, the lock base is provided with an opening and a cavity extending
from the opening, the opening is used for a lock shaft mounted on the battery pack to

enter the cavity, characterized in that the lock mechanism further comprises:

a lock assembly, the lock assembly is connected to one side of the lock base opposite
to the lock shaft, the lock assembly is moveable relative to the lock base, and extends
into the cavity or exits the cavity from the side of the lock base opposite to the lock
shaft;

wherein, the lock assembly is capable of preventing the lock shaft from exiting the

cavity from the opening when the lock assembly extends into the cavity;

the lock assembly is capable of allowing the lock shaft to exit the cavity from the

opening when the lock assembly exits the cavity.

In this solution, the lock assembly acts on the lock shaft from the side of the lock base
opposite to the lock shaft, so as to prevent the lock shaft from leaving or allow the lock
shaft to leave the cavity, and the lock assembly occupies less space in the lock base,

which effectively reduces the requirement for the internal space of the lock base.
Preferably, the lock assembly comprises:

a first lower housing, the first lower housing is detachably connected to one side of the
lock base opposite to the lock shaft, inside of the first lower housing is provided with a
first accommodating cavity, and a side wall of the lower housing is provided with a

penetration hole in communication with the first accommodating cavity;

a lock pin, the lock pin is located in the first accommodating cavity, and the lock pin is
inserted through the penetration hole and is switchable between an extended state and

a retracted state to extend into the cavity or exit the cavity;
wherein, when the lock pin is in the extended state, the lock pin extends into the cavity;
when the lock pin is in the retracted state, the lock pin exits the cavity.

Preferably, the lock assembly further comprises:



a power pin, the power pin acts on the lock pin, and the power pin can move relative to

the lock pin to engage with or detach from the lock pin;

a first electromagnetic induction element, the first electromagnetic induction element is
provided on the power pin, the first electromagnetic induction element is used for
driving the power pin to apply an acting force to the lock pin in a retracting direction

of the lock pin under the action of an external electromagnetic device;

a first elastic element, the first elastic element is connected to an end of the lock pin
away from the cavity, the first elastic element abuts between the lock pin and the inner
surface of the first accommodating cavity, the first elastic element is used to apply an

acting force to the lock pin in an extending direction of the lock pin;

wherein, when the first electromagnetic induction element is attracted to an external
electromagnetic device, the power pin is detached from the lock pin, and applies an
acting force to the lock pin in a retracting direction, so that the lock pin is in the retracted

state;

when the first electromagnetic induction element is detached from the external
electromagnetic device, the first elastic element applies an acting force on the lock pin
in the extending direction, and the power pin is engaged with the lock pin so that the

lock pin is in the extended state.

In this solution, when the first electromagnetic induction element is attracted to the
external electromagnetic device, the power pin moves in a direction away from the lock
pin, and applies an acting force to the lock pin in the retracting direction, so that the
lock pin retracts and squeezes the first elastic element, when the power pin is
completely detached from the lock pin, the first elastic element provides a restoring
force to the lock pin, so that the lock pin returns to the position for engaging with the
power pin. When the first electromagnetic induction element is detached from the
external electromagnetic device, the power pin moves toward the lock pin to engage
with the lock pin, so that the lock pin is in the extended state. In addition, in this
solution, the method of magnetic attraction is used to control the engagement and
detachment of the power pin and the lock pin, thereby controlling the extension and
retraction of the lock pin, and the control method is simple and the control efficiency is
high.

Preferably, the lock pin is provided with:
an executive part;

a connecting part, the connecting part is connected to an end of the executive part away
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from the cavity, the connecting part is provided with a second accommodating cavity,

and the second accommodating cavity is used for accommodating the power pin;

wherein, the first elastic element is connected to an end of the connecting part away
from the executive part, the first elastic element abuts between the connecting part and
the inner surface of the first accommodating cavity, the first elastic element applies an

acting force to the connecting part in the extending direction.

In this solution, when the power pin is engaged with the lock pin, an end of the power
pin close to the lock pin is engaged in the second accommodating cavity, which is an

embedded connection and takes up less space.

Preferably, a length direction of the connecting part and a height direction of the power
pin form a first included angle, and the first included angle is greater than 0° and less

than or equal to 90°;

the second accommodating cavity extends in the height direction of the power pin, so
that the power pin moves relative to the lock pin in the height direction of the power

pin.

Preferably, the power pin has a head end and a tail end along the height direction, the
head end of the power pin is embedded in the second accommodating cavity, and the

first electromagnetic induction element is provided at the tail end of the power pin;

the inner surface of the second accommodating cavity is provided with a first inclined
part, and the head end of the power pin is provided with a second inclined part matching

with the first inclined part;

wherein, when the power pin is engaged with the lock pin, the first inclined part is

attached to the second inclined part;

when the power pin is detached from the lock pin, the second inclined part moves
downward relative to the first inclined part and applies an acting force in the retracted

direction to the lock pin, so that the lock pin is in the retracted state.

In this solution, the coordination of the first inclined part and the second inclined part
is used cleverly, when the power pin moves away from the lock pin, the first inclined
part slides relative to the second inclined portion, and the friction force applied by the
first inclined part to the second inclined part can be decomposed into a component force
in the retracted direction, and under the action of this component force, the lock pin

retracts.

Preferably, the inner surface of the second accommodating cavity is further provided
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with a recessed part, and the head end of the power pin is provided with a protruding

part matching with the recessed part;

preferably, the inner surface of the second accommodating cavity is provided with two
of the first inclined parts, and the two first inclined parts are oppositely disposed on two

sides of the recessed part.

In this solution, the recessed part is able to play a role in limiting the power pin, which
helps to reliably engage the power pin with the lock pin, thereby helping to achieve a
stable extension of the lock pin, and thus helping to achieve reliable locking of the lock
shaft.

Preferably, the first electromagnetic induction element is embedded in the tail end of
the power pin. In this solution, the first electromagnetic induction element does not
occupy additional space outside the power pin, which is beneficial to improve space
utilization. In addition, it is also beneficial to protect the first electromagnetic

induction element.

Preferably, a second elastic element is sleeved on the tail end of the power pin, and the
second elastic element applies an acting force to the power pin in a direction close to

the connection part;

preferably, the force applied by the second elastic element to the power pin is greater
than the gravity of the power pin.

In this solution, when the power pin is engaged with the lock pin, the force applied by
the second elastic element to the power pin is able to prevent the power pin from falling
under the action of the gravity, thereby further improving the reliability of the
engagement between the power pin and the lock pin. When the power pin is required
to move toward the lock pin, the force applied by the second elastic element to the
power pin is able to overcome the gravity of the power pin, so that the power pin can

move toward the lock pin more reliably.

preferably, the outer surface of the power pin is provided with blocking parts at
positions corresponding to both ends of the second elastic element, and the second

elastic element is clamped between the two blocking parts;
and/or, the second elastic element is a spring.

In this solution, the main function of the blocking part is to position the second elastic
element, and thereby limiting the movement of the second elastic element in the height

direction of the power pin.



Preferably, the lock assembly further comprises:

a second lower housing, the second lower housing is connected to the bottom of the
first lower housing, the second lower housing is provided with a third accommodating
cavity, the third accommodating cavity is in communication with the first

accommodating cavity, and the power pin is located in the third accommodating cavity;

wherein, the outer surface of the power pin is provided with a blocking part at a position
corresponding to one end of the second elastic element, and the second elastic element

is clamped between the blocking part and the second lower housing;
and/or, the second elastic element is a spring.
Preferably, the lock assembly further comprises:

an upper housing, the upper housing is pressing- against and detachably connected to
the first lower housing. In this solution, the upper housing can fix and protect the lock
pin, the power pin, and the like.

Preferably, the upper housing is provided with a fourth accommodating cavity, and a

first sensor is provided in the fourth accommodating cavity;
a second electromagnetic induction element is provided on the executive part;

wherein, the first sensor acts on the second electromagnetic induction element to detect

that the executive part is in the extended state;

a second sensor is also provided in the fourth accommodating cavity, and the second
sensor acts on the second electromagnetic induction element to detect that the executive

part is in the retracted state;
the second electromagnetic induction element is magnetic steel.

In this solution, the second sensor is closer to the power pin compared with the first

Sensor.
Preferably, the first electromagnetic induction element is magnetic steel.

A lock system used for the battery pack, the lock system comprises a primary lock
mechanism, the primary lock mechanism is provided with a locking linkage part and a
lock base, the lock base is provided with an opening and a cavity extending from the
opening, the opening is used for a lock shaft mounted on the battery pack to enter the
cavity, the locking linkage part moves relative to the lock base to open or close the

opening to unlock or lock the battery pack, characterized in that the lock system further

6



comprises:

a secondary lock mechanism, the secondary lock mechanism is provided on a moving
path of the locking linkage part, and is used to restrict the movement of the locking

linkage part relative to the lock base to lock the battery pack.

In this solution, the secondary lock mechanism can limit the movement of the locking
linkage part relative to the lock base, thereby improving the reliability of the primary

lock mechanism and reducing or avoiding the occurrence of the battery pack falling.

Preferably, the locking linkage part comprises a lock bolt and a lock connecting rod,
the lock bolt is connected to the lock connecting rod and able to rotate relative to the
locking base, the lock connecting rod is used to drive the lock bolt to rotate to unlock

or lock the battery pack under the action of an external force;

the secondary lock mechanism is able to move between a first position and a second

position relative to the lock connecting rod;

wherein, when the secondary lock mechanism is in the first position, the secondary lock
mechanism acts on the lock connecting rod to limit the movement of the lock

connecting rod relative to the lock base;

when the secondary lock mechanism is in the second position, the secondary lock
mechanism is disengaged from the lock connecting rod to allow movement of the lock

connecting rod relative to the lock base.

In this solution, the action of the secondary lock mechanism on the lock connecting rod
can be achieved by pressing a part of the secondary lock mechanism on the top of the
lock connecting rod, or by abutting a part of the secondary lock mechanism against one

side of the lock connecting rod.

Preferably, the secondary lock mechanism is provided on one side of the lock base

opposite to the lock shaft of the battery pack;
the secondary lock mechanism comprises:

a first lower housing, the first lower housing is detachably connected to one side of the
lock base opposite to the lock shaft, inside of the first lower housing is provided with a
first accommodating cavity, and a side wall of the lower housing is provided with a

penetration hole in communication with the first accommodating cavity;

a lock pin, the lock pin is located in the first accommodating cavity, and the lock pin is

inserted through the penetration hole and is switchable between an extended state and
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a retracted state;

wherein, when the lock pin is in the extended state, the lock pin is located in the first

position;
when the lock pin is in the retracted state, the lock pin is located in the second position.

In this solution, the lock pin switches between the first position and the second position
by controlling the extension and retraction of the lock pin, and the structure of this

solution is simple and easy to implement.
Preferably, the secondary lock assembly further comprises:

a power pin, the power pin acts on the lock pin, and the power pin can move relative to

the lock pin to engage with or detach from the lock pin;

a first electromagnetic induction element, the first electromagnetic induction element is
provided on the power pin, the first electromagnetic induction element is used for
driving the power pin to apply an acting force to the lock pin in a retracting direction

of the lock pin under the action of an external electromagnetic device;

a first elastic element, the first elastic element is connected to an end of the lock pin
away from the cavity, the first elastic element abuts between the lock pin and the inner
surface of the first accommodating cavity, and the first elastic element is used to apply

an acting force to the lock pin in an extending direction of the lock pin;

wherein, when the first electromagnetic induction element is attracted to the external
electromagnetic device, the power pin is detached from the lock pin, and applies an
acting force to the lock pin in the retracting direction, so that the lock pin is in the

retracted state;

when the first electromagnetic induction element is detached from the external
electromagnetic device, the first elastic element applies an acting force on the lock pin
in the extending direction, and the power pin is engaged with the lock pin so that the

lock pin is in the extended state.

Preferably, the secondary lock mechanism is used to press against the middle of the

lock connecting rod.

In this solution, the secondary lock mechanism acting on the middle of the lock
connecting rod is helpful to improve the stability of the lock connecting rod and the
reliability of the secondary lock mechanism acting on the primary lock mechanism, and

thereby helping to improve the locking reliability of the primary lock mechanism to the
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battery pack.

Preferably, the primary lock mechanism comprises three of the lock bases, three of the
lock bolts are connected to the lock connecting rod, and the three lock bolts and the

three lock bases are configured to be correspondingly one-on-one;

and/or, one side of the lock connecting rod facing the lock base is further provided with
an unlocking block, the unlocking block is an arc-shaped protrusion formed outward
from the lock connecting rod, and the top of the unlocking block is an inner arc groove

recessed toward the lock connecting rod;

and/or, the lock system comprises a plurality of the secondary lock mechanism, and the
plurality of the secondary lock mechanism is used to evenly press against the top of the

lock connecting rod.

The present invention also provide a quick exchange bracket assembly, characterized
in that it comprises a quick exchange bracket and the lock system as mentioned above,
the lock base and the secondary lock mechanism are respectively connected to opposite

sides of the same side of the quick exchange bracket.

The present invention also provide a quick exchange bracket assembly, characterized
in that it comprises a quick exchange bracket and the lock system as mentioned above,
the lock base and the secondary lock mechanism are respectively connected to opposite

sides of the same side of the quick exchange bracket;

the quick exchange bracket is provided with a through hole, and the lock pin switches

between the first position and the second position through the through hole.

The present invention also provide a quick exchange bracket assembly used for
mounting the battery pack, characterized in that the quick exchange bracket assembly
comprises a quick exchange bracket and the lock mechanism as mentioned above, the
lock base and the lock assembly are respectively connected to opposite sides of the
same side of the quick exchange bracket, the quick exchange bracket is provided with

a channel for the lock assembly to extend or retract.

The present invention also provide an electric vehicle, characterized in that it comprises
a battery pack and the quick exchange bracket assembly as mentioned above, the battery
pack is mounted on the quick exchange bracket, and the lock base is connected to one

side of the quick exchange bracket close to the battery pack.

Brief description of the drawings



Fig.1 is a schematic structural diagram of the lock mechanism according to embodiment

1 of the present invention.

Fig.2 is a schematic structural diagram of another position state of the lock mechanism

according to embodiment 1 of the present invention.

Fig.3 is a schematic diagram of the overall structure of the lock assembly in the lock

mechanism according to embodiment 1 of the present invention.

Fig.4 is a schematic cross-sectional structural diagram of the lock assembly in the lock
mechanism according to embodiment 1 of the present invention, in which the lock pin

is in the extended state.

Fig.5 is an exploded schematic diagram of the lock assembly according to embodiment

1 of the present invention.

Fig.6 is a schematic diagram of another cross-sectional structure of the lock assembly
according to embodiment 1 of the present invention, in which the lock pin is in the

retracted state.

Fig.7 is a schematic structural diagram of a lock pin in the locking assembly according

to embodiment 1 of the present invention.

Fig.8 is a schematic structural diagram of a power pin in a locking assembly according

to embodiment 1 of the present invention.

Fig.9 is a partial structural diagram of a replacement bracket assembly according to

embodiment 2 of the present invention.

Fig.10is a schematic structural diagram of a primary lock mechanism in the lock system

according to embodiment 2 of the present invention.

Description of reference signs in the drawings:
Reference signs shared by embodiment 1 and embodiment 2:

101 first lower housing; 1011 first accommodating cavity; 1012 penetration hole; 102
lock pin; 1021 executive part; 1022 connecting part; 1023 second accommodating
cavity; 1024 first inclined part; 1025 recessed part; 1026 second electromagnetic
induction element; 103 power pin; 1031 blocking part; 1032 second inclined part; 104
first electromagnetic induction element; 105 first elastic element; 106 second elastic

element; 107 second lower housing; 1071 third accommodating cavity; 108 upper
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housing; 1081 fourth accommodating cavity; 1082 first sensor; 1083 second sensor
Embodiment 1:

10 lock assembly; 20 lock shaft; 30 lock base; 40 connecting plate

Embodiment 2:

10 secondary lock mechanism; 20 primary lock mechanism; 201 locking linkage part;
2011 lock bolt; 2012 lock connecting rod; 202 lock base; 203 unlocking block; 30 quick
exchange bracket; 301 through hole

Detailed description of the preferred embodiment

The following embodiments further illustrate the present invention, but the present

invention is not limited by the following embodiments thereto.
Embodiment 1

The embodiment discloses a lock mechanism for locking and fixing the battery pack.
As shown in Fig.1 and Fig.2, the lock mechanism comprises a lock base 30, the lock
base 30 is provided with an opening and a cavity extending from the opening, the
opening is used for a lock shaft 20 mounted on the battery pack to enter the cavity, the
lock mechanism further comprises a lock assembly 10, the lock assembly 10 is
connected to one side of the lock base 30 opposite to the lock shaft 20, the lock assembly
10 is moveable relative to the lock base 30, and extends into the cavity or exits the
cavity from the side of the lock base 30 opposite to the lock shaft 20. Wherein, the
lock assembly 10 is capable of preventing the lock shaft 20 from exiting the cavity from
the opening when the lock assembly 10 extends into the cavity; the lock assembly 10 is
capable of allowing the lock shaft 20 to exit the cavity from the opening when the lock
assembly 10 exits the cavity.

In this embodiment, the lock assembly 10 acts on the lock shaft 20 from the side of the
lock base 30 opposite to the lock shaft 20, so as to prevent the lock shaft 20 from leaving
or allow the lock shaft 20 to leave the cavity, and the lock assembly 10 occupies less
space in the lock base 30, which effectively reduces the requirement for the internal

space of the lock base 30.

It should be noted that the connecting plate 40 is schematically shown in Figs 1-2. In
this embodiment, the locking assembly 10 is connected to the lock base 30 through the
connecting plate 40. When the lock mechanism is mounted on the quick exchange

bracket, the connecting plate is actually the side wall of the quick exchange bracket.
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Refer to Figs. 2-6 to understand, the lock assembly 10 comprises a first lower housing
101 and a lock pin 102. The first lower housing 101 is detachably connected to one
side of the lock base 30 opposite to the lock shaft 20, the inside of the first lower housing
101 is provided with a first accommodating cavity 1011, and a side wall of the lower
housing is provided with a penetration hole 1012 in communication with the first
accommodating cavity 1011. The lock pin 102 is located in the first accommodating
cavity 1011, and the lock pin 102 is inserted through the penetration hole 1012 and is
switchable between an extended state and a retracted state to extend into the cavity or
exit the cavity. Wherein, when the lock pin 102 is in the extended state, the lock pin
102 extends into the cavity; when the lock pin 102 is in the retracted state, the lock pin
102 exits the cavity.

Refer to Figs. 2-6 to understand, the lock assembly 10 further comprises a power pin
103, a first electromagnetic induction element 104, and a first elastic element 105. The
power pin 103 acts on the lock pin 102, and the power pin 103 can move relative to the
lock pin 102 to engage with or detach from the lock pin 102.  The first electromagnetic
induction element 104 is provided on the power pin 103, the first electromagnetic
induction element 104 is used for driving the power pin 103 to apply an acting force to
the lock pin 102 in the retracting direction of the lock pin 102 under the action of an
external electromagnetic device. The first elastic element 105 is connected to an end
of the lock pin 102 away from the cavity, the first elastic element 105 abuts between
the lock pin 102 and the inner surface of the first accommodating cavity 1011, the first
elastic element 105 is used to apply an acting force to the lock pin 102 in the extending
direction of the lock pin. Wherein, when the first electromagnetic induction element
104 is attracted to the external electromagnetic device, the power pin 103 is detached
from the lock pin 102, and applies an acting force to the lock pin 102 in the retracting
direction, so that the lock pin 102 is in the retracted state; when the first electromagnetic
induction element 104 is detached from the external electromagnetic device, the first
elastic element 105 applies an acting force on the lock pin 102 in the extending direction,
and the power pin 103 is engaged with the lock pin 102 so that the lock pin 102 is in
the extended state.

In this embodiment, when the first electromagnetic induction element 104 is attracted
to the external electromagnetic device, the power pin 103 moves in a direction away
from the lock pin 102, and applies an acting force to the lock pin 102 in the retracting
direction, so that the lock pin 102 retracts and squeezes the first elastic element 105,
when the power pin 103 is completely detached from the lock pin 102, the first elastic
element 105 provides a restoring force to the lock pin 102, so that the lock pin 102
returns to the position for engaging with the power pin 103. When the first

12



electromagnetic induction element 104 is detached from the external electromagnetic
device, the power pin 103 moves toward the lock pin 102 to engage with the lock pin
102, so that the lock pin 102 is in the extended state. In addition, in this solution, the
method of magnetic attraction is used to control the engagement and detachment of the
power pin 103 and the lock pin 102, thereby controlling the extension and retraction of

the lock pin 102, and the control method is simple and the control efficiency is high.

Refer to Figs. 3-7 to understand, the lock pin 102 is provided with an executive part
1021 and a connecting part 1022. The connecting part 1022 is connected to an end of
the executive part 1021 away from the cavity, the connecting part 1022 is provided with
a second accommodating cavity 1023, and the second accommodating cavity 1023 is
used for accommodating the power pin 103. Wherein, the first elastic element 105 is
connected to an end of the connecting part 1022 away from the executive part 1021, the
first elastic element abuts between the connecting part 1022 and the inner surface of the
first accommodating cavity 1011, the first elastic element 105 applies an acting force
to the connecting part 1022 in the extending direction. When the power pin 103 is
engaged with the lock pin 102, the end of the power pin 103 close to the lock pin 102
is engaged in the second accommodating cavity 1023, which is an embedded

connection and takes up less space.

In this embodiment, as shown in Figs. 3-6, the length direction of the connecting part
1022 and the height direction of the power pin 103 form a first included angle, and the
first included angle is equal to 90°, the second accommodating cavity 1023 extends in
the height direction of the power pin 103, so that the power pin 103 moves relative to

the lock pin 102 in the height direction of the power pin 103.

It should be noted that, in other alternative embodiments, the first included angle may

also be set to any angle greater than 0° and less than 90°.

Refer to Figs. 3-6 and 8 to understand, the power pin 103 has a head end and a tail end
along the height direction, the head end of the power pin 103 is embedded in the second
accommodating cavity 1023, and the first electromagnetic induction element 104 is
provided at the tail end of the power pin 103. The inner surface of the second
accommodating cavity 1023 is provided with a first inclined part 1024, the head end of
the power pin 103 is provided with a second inclined part 1032 matching with the first
inclined part 1024. Wherein, when the power pin 103 is engaged with the lock pin
102, the first inclined part 1024 is attached to the second inclined part 1032; when the
power pin 103 is detached from the lock pin 102, the second inclined part 1032 moves
downward relative to the first inclined part 1024 and applies an acting force in the
retracted direction to the lock pin 102, so that the lock pin 102 is in the retracted state.
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In this embodiment, the coordination of the first inclined part 1024 and the second
inclined part 1032 is used cleverly, when the power pin 103 moves away from the lock
pin 102, the first inclined part 1024 slides relative to the second inclined portion 1032,
and the friction force applied by the first inclined part 1024 to the second inclined part
1032 can be decomposed into a component force in the retracted direction, and under

the action of the component force, the lock pin 102 retracts.

Refer to Figs. 5 and 8 to understand, the inner surface of the second accommodating
cavity 1023 is further provided with a recessed part 1025, and the head end of the power
pin 103 is provided with a protruding part matching with the recessed part 1025. The
inner surface of the second accommodating cavity 1023 is provided with two of the
first inclined parts 1024, and the two first inclined parts 1024 are oppositely disposed
on two sides of the recessed part 1025.

In this embodiment, the recessed part 1025 is able to play a role in limiting the power
pin 103, which helps to reliably engage the power pin 103 with the lock pin 102, thereby
helping to achieve a stable extension of the lock pin 102, and thus helping to achieve
reliable locking of the lock shaft 20.

Refer to Fig. 4 to understand, the first electromagnetic induction element 104 is
embedded in the tail end of the power pin 103. In this way, the first electromagnetic
induction element 104 does not occupy additional space outside the power pin 103,
which is beneficial to improve space utilization. In addition, it is also beneficial to

protect the first electromagnetic induction element 104.

Continue to understand with reference to Figs. 3-6, a second elastic element 106 is
sleeved on the tail end of the power pin 103, and the second elastic element 106 applies
an acting force to the power pin 103 in a direction close to the connection part 1022;
wherein the force applied by the second elastic element 106 on the power pin 103 is
greater than the gravity of the power pin 103. In this embodiment, when the power
pin 103 is engaged with the lock pin 102, the force applied by the second elastic element
106 to the power pin 103 is able to prevent the power pin 103 from falling under the
action of gravity, thereby further improving the reliability of the engagement between
the power pin 103 and the lock pin 102. When the power pin 103 is required to move
toward the lock pin 102, the force applied by the second elastic element 106 to the
power pin 103 is able to overcome the gravity of the power pin 103, so that the power

pin 103 can move toward the lock pin 102 more reliably.

Continue to understand with reference to Figs. 2-6, the lock assembly 10 further

comprises a second lower housing 107, the second lower housing 107 is connected to
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the bottom of the first lower housing 101, the second lower housing 107 is provided
with a third accommodating cavity 1071, the third accommodating cavity 1071 is in
communication with the first accommodating cavity 1011, and the power pin 103 is
located in the third accommodating cavity 1071. A second included angle is formed
between the central axis of the second lower housing 107 and the central axis of the
first lower housing 101, and the second included angle is equal to the first included

angle.

In this embodiment, refer to Figs. 4-6 and 8 to understand, the outer wall surface of the
power pin 103 is provided with blocking parts 1031 at positions corresponding to both
ends of the second elastic element 106, and the second elastic element 106 is clamped
between the two blocking parts 1031.  That is to say, the second elastic element 106 is
integrally sleeved on the outer wall surface of the power pin 103, and the second elastic
element 106 is a spring. Wherein, the main function of the blocking part 1031 is to
position the second elastic element 106, and thereby limiting the movement of the

second elastic element 106 in the height direction of the power pin 103.

In other alternative embodiments, it is also feasible that a part of the second elastic
element 106 is sleeved on the outer wall surface of the power pin 103, and the other
part abuts against the second lower housing 107, that is, the outer wall surface of the
power pin 103 is provided with a blocking part 1031 at a position corresponding to one
end of the second elastic element 106, and the second elastic element 106 is clamped
between the blocking part 1031 and the second lower housing 107. Specifically, one
end of the second elastic element 106 abuts against the blocking part of the head end of
the power pin 103, the other end of the second elastic element 106 abuts against the
bottom surface of the second lower housing 107 near the tail end of the power pin 103,
and at this time, the second elastic element 106 is in an elastic compression state to

apply an acting force to the power pin 103 in a direction close to the locked pin 102.

Continue to understand with reference to Figs. 2-6, the lock assembly 10 further
comprises an upper housing 108, the upper housing 108 is pressing against and
detachably connected to the first lower housing 101. The upper housing can fix and
protect the lock pin, the power pin, and the like. The upper housing is provided with
a fourth accommodating cavity 1081, and a first sensor 1082 is provided in the fourth
accommodating cavity 1081; and a second electromagnetic induction element 1026 is
provided on the executive part 1021. Wherein, the first sensor 1082 acts on the second
electromagnetic induction element 1026 to detect that the executive part 1021 is in the
extended state. A second sensor 1083 is also provided in the fourth accommodating
cavity 1081, and the second sensor 1083 acts on the second electromagnetic induction

element 1026 to detect that the executive part 1021 is in the retracted state. Wherein,
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the second sensor 1083 is closer to the power pin 103 compared with the first sensor
1082.

In addition, in this embodiment, the first electromagnetic induction element 104 and

the second electromagnetic induction element 1026 are both magnetic steels.

This embodiment also provides a quick exchange bracket assembly used for mounting
the battery pack. The quick exchange bracket assembly comprises a quick exchange
bracket and the lock mechanism as mentioned above, the lock base and the lock
assembly are respectively connected to opposite sides of the same side of the quick
exchange bracket, and the quick exchange bracket is provided with a channel for the

lock assembly to extend or retract.

This embodiment also provides an electric vehicle, which comprises a battery pack and
the quick exchange bracket assembly as mentioned above, the battery pack is mounted
on the quick exchange bracket, and the lock base is connected to one side of the quick

exchange bracket close to the battery pack.

In this lock mechanism, the lock assembly acts on the lock shaft from the side of the
lock base opposite the lock shaft, so as to prevent o the lock shaft from leaving or allow
the lock shaft to leave the cavity. The lock assembly occupies less space in the lock

base, which effectively reduces the requirement for the internal space of the lock base.
Embodiment 2

This embodiment discloses a lock system and a quick exchange bracket assembly
including the same, which are used to unlock and lock a battery pack on an electric
vehicle. Wherein, the quick exchange bracket assembly comprises a quick exchange
bracket and a lock system, and the quick exchange bracket is mounted on the chassis

of the electric vehicle.

Refer to Figs. 1-2 to understand, the lock system comprises a primary lock mechanism
20 and a secondary lock mechanism 10. Wherein, the primary lock mechanism 20 is
provided with a locking linkage part 201 and a lock base 202, the lock base 202 is
provided with an opening and a cavity extending from the opening, the opening is used
for a lock shaft (not shown in the figure) mounted on the battery pack to enter the cavity,
the locking linkage part moves relative to the lock base to open or close the opening to
unlock or lock the battery pack. The secondary lock mechanism 10 is provided on a
moving path of the locking linkage part 201, and is used to restrict the movement of the
locking linkage part 201 relative to the lock base 202 to lock the battery pack. The
lock base 202 and the secondary lock mechanism are respectively connected to opposite
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sides of the same side of the quick exchange bracket 30.

In this embodiment, the secondary lock mechanism can limit the movement of the
locking linkage part relative to the lock base, thereby improving the reliability of the
primary lock mechanism and reducing or avoiding the occurrence of the battery pack

falling.

Continue to understand with reference to Figs. 1-2, the locking linkage part 201
comprises a lock bolt 2011 and a lock connecting rod 2012, the lock bolt 2011 is
connected to the lock connecting rod 2012 and able to rotate relative to the locking base
202, the lock connecting rod 2012 is used to drive the lock bolt 2011 to rotate to unlock
or lock the battery pack under the action of an external force. The secondary lock
mechanism 10 is able to move between a first position and a second position relative to
the lock connecting rod. Wherein, when the secondary lock mechanism 10 is in the
first position, the secondary lock mechanism 10 acts on the lock connecting rod 2012
to limit the movement of the lock connecting rod2012 relative to the lock base 202;
when the secondary lock mechanism 10 is in the second position, the secondary lock
mechanism 10 is disengaged from the lock connecting rod 2012 to allow movement of
the lock connecting rod 2012 relative to the lock base 202. The secondary lock
mechanism 10 is disposed on the side of the lock base 202 opposite to the lock shaft of
the battery pack.

In this embodiment, the action of the secondary lock mechanism on the lock connecting
rod can be achieved by pressing a part of the secondary lock mechanism against the top
of the lock connecting rod. In other alternative embodiments, this action can also be
achieved by abutting a part of the secondary lock mechanism against the side of the

lock connecting rod.

The structure of the secondary lock mechanism in this embodiment is basically the same
as the structure of the lock assembly in embodiment 1, that is, Figs. 3-8 in embodiment
1 are also applicable to this embodiment, and are not repeated here. Refer to Figs. 3-
6 in embodiment 1 to understand, the secondary lock mechanism 10 comprises a first
lower housing 101 and a lock pin 102. The first lower housing 101 is detachably
connected to one side of the lock base 30 opposite to the lock shaft, the inside of the
first lower housing 101 is provided with a first accommodating cavity 1011, and a side
wall of the lower housing is provided with a penetration hole 1012 in communication
with the first accommodating cavity 1011. The lock pin 102 is located in the first
accommodating cavity 1011, and the lock pin 102 is inserted through the penetration
hole 1012 and is switchable between an extended state and a retracted state. Wherein,
when the lock pin 102 is in the extended state, the lock pin 102 is located in the first
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position; when the lock pin 102 is in the retracted state, the lock pin 102 is located in
the second position. The lock pin switches between the first position and the second
position by controlling the extension and retraction of the lock pin, and the structure of
this solution is simple and easy to implement. In addition, as shown in Fig. 1, the
quick exchange bracket 30 is provided with a through hole 301, and the lock pin 102
switches between the first position and the second position through the through hole
301.

Refer to Figs. 3-6 in embodiment 1 to understand, the secondary lock mechanism10
further comprises a power pin 103, a first electromagnetic induction element 104 and a
first elastic element 105. The power pin 103 acts on the lock pin 102, and the power
pin 103 can move relative to the lock pin 102 to engage with or detach from the lock
pin 102. The first electromagnetic induction element 104 is provided on the power
pin 103, the first electromagnetic induction element 104 drives the power pin 103 to
apply an acting force to the lock pin 102 in the retracting direction of the lock pin 102
under the action of an external electromagnetic device. The first elastic element 105
is connected to an end of the lock pin 102 away from the cavity, the first elastic element
105 abuts between the lock pin 102 and the inner surface of the first accommodating
cavity 1011, the first elastic element 105 is used to apply an acting force to the lock pin
102 in the extending direction of the lock pin 102. Wherein, when the first
electromagnetic induction element 104 is attracted to the external electromagnetic
device, the power pin 103 is detached from the lock pin 102, and applies an acting force
to the lock pin 102 in the retracting direction, so that the lock pin 102 is in the retracted
state; when the first electromagnetic induction element 104 is detached from the
external electromagnetic device, the first elastic element 105 applies an acting force on
the lock pin 102 in the extending direction, and the power pin 103 is engaged with the
lock pin 102 so that the lock pin 102 is in the extended state.

In this embodiment, when the first electromagnetic induction element 104 is attracted
to the external electromagnetic device, the power pin 103 moves in a direction away
from the lock pin 102, and applies an acting force to the lock pin 102 in the retracting
direction, so that the lock pin 102 retracts and squeezes the first elastic element 105,
when the power pin 103 is completely detached from the lock pin 102, the first elastic
element 105 provides a restoring force to the lock pin 102, so that the lock pin 102
returns to the position for engaging with the power pin 103. When the first
electromagnetic induction element 104 is detached from the external electromagnetic
device, the power pin 103 moves toward the lock pin 102 to engage with the lock pin
102, so that the lock pin 102 is in the extended state. In addition, in this solution, the

method of magnetic attraction is used to control the engagement and detachment of the
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power pin 103 and the lock pin 102, thereby controlling the extension and retraction of

the lock pin 102, the control method is simple and the control efficiency is high.

Refer to Figs. 3-7 in embodiment 1 to understand, the lock pin 102 is provided with an
executive part 1021 and a connecting part 1022. The connecting part 1022 is
connected to an end of the executive part 1021 away from the cavity, the connecting
part 1022 is provided with a second accommodating cavity 1023, and the second
accommodating cavity 1023 is used for accommodating the power pin 103. Wherein,
the first elastic element 105 is connected to an end of the connecting part 1022 away
from the executive part 1021, the first elastic element 105 abuts between the connecting
part 1022 and the inner surface of the first accommodating cavity 1011, and the first
elastic element 105 applies an acting force to the connecting part 1022 in the extending
direction. When the power pin 103 is engaged with the lock pin 102, the end of the
power pin 103 close to the lock pin 102 is engaged in the second accommodating cavity

1023, which is an embedded connection and takes up less space.

In this embodiment, as shown in Figs. 3-6 of embodiment 1, the length direction of the
connecting part 1022 and the height direction of the power pin 103 form a first included
angle, and the first included angle is equal to 90°, the second accommodating cavity
1023 extends in the height direction of the power pin 103, so that the power pin 103
moves relative to the lock pin 102 in the height direction of the power pin 103.

It should be noted that, in other alternative embodiments, the first included angle may

also be set to any angle greater than 0° and less than 90°.

Refer to Figs. 3-6 and 8 in embodiment 1 to understand, the power pin 103 has a head
end and a tail end along the height direction, the head end of the power pin 103 is
embedded in the second accommodating cavity 1023, and the first electromagnetic
induction element 104 is provided at the tail end of the power pin 103. The inner
surface of the second accommodating cavity 1023 is provided with a first inclined part
1024, the head end of the power pin 103 is provided with a second inclined part 1032
matching with the first inclined part 1024. Wherein, when the power pin 103 is
engaged with the lock pin 102, the first inclined part 1024 is attached to the second
inclined part 1032; when the power pin 103 is detached from the lock pin 102, the
second inclined part 1032 moves downward relative to the first inclined part 1024 and
applies an acting force in the retracted direction to the lock pin 102, so that the lock pin

102 is in the retracted state.

In this embodiment, the coordination of the first inclined part 1024 and the second

inclined part 1032 is used cleverly, when the power pin 103 moves away from the lock

19



pin 102, the first inclined part 1024 slides relative to the second inclined portion 1032,
and the friction force applied by the first inclined part 1024 to the second inclined part
1032 can be decomposed into a component force in the retracted direction, and under

the action of the component force, the lock pin 102 retracts.

Refer to Figs. 5 and 8 in embodiment 1 to understand, the inner surface of the second
accommodating cavity 1023 is further provided with a recessed part 1025, and the head
end of the power pin 103 is provided with a protruding part matching with the recessed
part 1025. The inner surface of the second accommodating cavity 1023 is provided
with two of the first inclined parts 1024, and the two first inclined parts 1024 are
oppositely disposed on two sides of the recessed part 1025.

In this embodiment, the recessed part 1025 is able to play a role in limiting the power
pin 103, which helps to reliably engage the power pin 103 with the lock pin 102, thereby
helping to achieve a stable extension of the lock pin 102, and thus helping to achieve
reliable locking of the lock shaft 20.

Refer to Fig. 4 in embodiment 1 to understand, the first electromagnetic induction
element 104 is embedded in the tail end of the power pin 103. In this way, the first
electromagnetic induction element 104 does not occupy additional space outside the
power pin 103, which is beneficial to improve space utilization. In addition, it is also

beneficial to protect the first electromagnetic induction element 104.

Continue to understand with reference to Figs. 3-6, a second elastic element 106 is
sleeved on the tail end of the power pin 103, and the second elastic element 106 applies
an acting force to the power pin 103 in a direction close to the connection part 1022;
wherein the force applied by the second elastic element 106 to the power pin 103 is
greater than the gravity of the power pin 103. In this embodiment, when the power
pin 103 is engaged with the lock pin 102, the force applied by the second elastic element
106 to the power pin 103 is able to prevent the power pin 103 from falling under the
action of the gravity, thereby further improving the reliability of the engagement
between the power pin 103 and the lock pin 102. When the power pin 103 is required
to move toward the lock pin 102, the force applied by the second elastic element 106 to
the power pin 103 is able to overcome the gravity of the power pin 103, so that the

power pin 103 can move toward the lock pin 102 more reliably.

Continue to understand with reference to Figs. 2-6 in embodiment 1, the secondary lock
mechanism 10 further comprises a second lower housing 107, the second lower housing
107 is connected to the bottom of the first lower housing 101, the second lower housing

107 is provided with a third accommodating cavity 1071, the third accommodating
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cavity 1071 is in communication with the first accommodating cavity 1011, and the
power pin 103 is located in the third accommodating cavity 1071. A second included
angle is formed between the central axis of the second lower housing 107 and the central
axis of the first lower housing 101, and the second included angle is equal to the first

included angle.

In this embodiment, refer to Figs. 4-6 and 8 to understand, the outer wall surface of the
power pin 103 is provided with blocking parts 1031 at positions corresponding to both
ends of the second elastic element 106, and the second elastic element 106 is clamped
between the two blocking parts 1031.  That is to say, the second elastic element 106 is
integrally sleeved on the outer wall surface of the power pin 103, and the second elastic
element 106 is a spring. Wherein, the main function of the blocking part 1031 is to
position the second elastic element 106, and thereby limiting the movement of the

second elastic element 106 in the height direction of the power pin 103.

In other alternative embodiments, it is also feasible that a part of the second elastic
element 106 is sleeved on the outer surface of the power pin 103, and the other part
abuts against the second lower housing 107, that is, the outer wall surface of the power
pin 103 is provided with a blocking part 1031 at a position corresponding to one end of
the second elastic element 106, and the second elastic element 106 is clamped between
the blocking part 1031 and the second lower housing 107.

Continue to understand with reference to Figs. 2-6, the secondary lock mechanism 10
further comprises an upper housing 108, the upper housing 108 is pressing against and
detachably connected to the first lower housing 101. The upper housing 108 can fix
and protect the lock pin, the power pin, and the like. The upper housing 108 is
provided with a fourth accommodating cavity 1081, and a first sensor 1082 is provided
in the fourth accommodating cavity 1081; a second electromagnetic induction element
1026 is provided on the executive part 1021. Wherein, the first sensor 1082 acts on
the second electromagnetic induction element 1026 to detect that the executive part
1021 is in the extended state. A second sensor 1083 is also provided in the fourth
accommodating cavity 1081, and the second sensor 1083 acts on the second
electromagnetic induction element 1026 to detect that the executive part 1021 is in the
retracted state. Wherein, the second sensor 1083 is closer to the power pin 103
compared with the first sensor 1082. Through the first sensor 1082, the second sensor
2083 and the second electromagnetic induction element 1026, it can be reliably detected
when the lock pin 102 is in the extended state and the retracted state, which is beneficial
to unlock and lock the battery pack by the primary lock mechanism 20. In addition,
in this embodiment, the first electromagnetic induction element 104 and the second

electromagnetic induction element 1026 are both magnetic steels.
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In this embodiment, the lock system comprises multiple secondary lock mechanisms,
and the multiple secondary lock mechanisms are used to evenly press against the top of
the lock connecting rod. In addition, in this embodiment, the secondary lock
mechanism adopts the way of electromagnetically attracting the power pin to realize
the extension and retraction of the lock pin, and the extension and retraction of the lock
pin are in the same straight direction. In other alternative embodiments, other driving
methods (non-electromagnetic driving methods) can be used to achieve the extension
and retraction of the lock pin, and the movement path of the lock pin can also be set as
a curve, and other non-lock pin structures, such as a crank mechanism and a rocker
mechanism, can also be used to realize the switching between the first position and the

second position of the secondary lock mechanism.

As to the primary lock mechanism, refer to Figs. 1-2 to understand, the primary lock
mechanism 20 comprises three lock bases 202, three lock bolts 2011 are connected to
the lock connecting rod 201, the three lock bolts 2011 and the three lock bases 202 are
configured to be correspondingly one-on-one One side of the lock connecting rod 201
facing the lock base 202 is further provided with an unlocking block 203, the unlocking
block 203 is an arc-shaped protrusion formed outward from the lock connecting rod
201, and the top of the unlocking block 203 is an inner arc groove recessed toward the
lock connecting rod 201. In this embodiment, the secondary lock mechanism acting
on the middle of the lock connecting rod is helpful to improve the stability of the lock
connecting rod and the reliability of the secondary lock mechanism acting on the
primary lock mechanism, and thereby helping to improve the locking reliability of the

primary lock mechanism to the battery pack.

Although the specific embodiments of the present invention are described above, it
should be understood by those skilled in the art that this is only an example, and those
skilled in the art can make various changes or modifications to these embodiments
without departing from the principles and essence of the present invention, but these
changes and modifications fall into the scope of protection of the present invention.
Therefore, the scope of protection of the present invention is defined by the appended

claims.
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Claims

1. Alock mechanism used for locking and fixing a battery pack, the lock mechanism
comprises a lock base, the lock base is provided with an opening and a cavity extending
from the opening, the opening is used for a lock shaft mounted on the battery pack to

enter the cavity, characterized in that the lock mechanism further comprises:

a lock assembly, the lock assembly is connected to one side of the lock base opposite
to the lock shaft, the lock assembly is moveable relative to the lock base, and extends
into the cavity or exits the cavity from the side of the lock base opposite to the lock
shaft;

wherein, the lock assembly is capable of preventing the lock shaft from exiting the

cavity from the opening when the lock assembly extends into the cavity;

the lock assembly is capable of allowing the lock shaft to exit the cavity from the
opening when the lock assembly exits the cavity.

2. The lock mechanism according to claim 1, characterized in that the lock assembly

comprises:

a first lower housing, the first lower housing is detachably connected to one side of the
lock base opposite to the lock shaft, inside of the first lower housing is provided with a
first accommodating cavity, and a side wall of the lower housing is provided with a

penetration hole in communication with the first accommodating cavity;

a lock pin, the lock pin is located in the first accommodating cavity, and the lock pin is
inserted through the penetration hole and is switchable between an extended state and

a retracted state to extend into the cavity or exit the cavity;
wherein, when the lock pin is in the extended state, the lock pin extends into the cavity;
when the lock pin is in the retracted state, the lock pin exits the cavity.

3. The lock mechanism according to claim 2, characterized in that the lock assembly

further comprises:

a power pin, the power pin acts on the lock pin, and the power pin can move relative to

the lock pin to engage with or detach from the lock pin;

a first electromagnetic induction element, the first electromagnetic induction element is
provided on the power pin, the first electromagnetic induction element is used for
driving the power pin to apply an acting force to the lock pin in a retracting direction

of the lock pin under the action of an external electromagnetic device;
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a first elastic element, the first elastic element is connected to an end of the lock pin
away from the cavity, the first elastic element abuts between the lock pin and the inner
surface of the first accommodating cavity, the first elastic element is used to apply an

acting force to the lock pin in an extending direction of the lock pin;

wherein, when the first electromagnetic induction element is attracted to the external
electromagnetic device, the power pin is detached from the lock pin, and applies an
acting force to the lock pin in the retracting direction, so that the lock pin is in the

retracted state;

when the first electromagnetic induction element is detached from the external
electromagnetic device, the first elastic element applies an acting force on the lock pin
in the extending direction, and the power pin is engaged with the lock pin so that the

lock pin is in the extended state;
preferably, the lock pin is provided with:
an executive part;

a connecting part, the connecting part is connected to an end of the executive part away
from the cavity, the connecting part is provided with a second accommodating cavity,

and the second accommodating cavity is used for accommodating the power pin;

wherein, the first elastic element is connected to an end of the connecting part away
from the executive part, the first elastic element abuts between the connecting part and
the inner surface of the first accommodating cavity, the first elastic element applies an

acting force to the connecting part in the extending direction;

preferably, the length direction of the connecting part and the height direction of the
power pin form a first included angle, and the first included angle is greater than 0° and

less than or equal to 90°;

the second accommodating cavity extends in the height direction of the power pin, so
that the power pin moves relative to the lock pin in the height direction of the power

pin.

4. The lock mechanism according to claim 3, characterized in that the power pin has
a head end and a tail end along the height direction, the head end of the power pin is
embedded in the second accommodating cavity, and the first electromagnetic induction

element is provided at the tail end of the power pin;

an inner surface of the second accommodating cavity is provided with a first inclined
part, the head end of the power pin is provided with a second inclined part matching to
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the first inclined part;

wherein, when the power pin is engaged with the lock pin, the first inclined part is

attached to the second inclined part;

when the power pin is detached from the lock pin, the second inclined part moves
downward relative to the first inclined part and applies an acting force in the retracted

direction to the lock pin, so that the lock pin is in the retracted state.

5. The lock mechanism according to claim 4, characterized in that the inner surface
of the second accommodating cavity is further provided with a recessed part, and the
head end of the power pin is provided with a protruding part matching with the recessed
part;

preferably, the inner surface of the second accommodating cavity is provided with two
of the first inclined parts, and the two first inclined parts are oppositely disposed on two

sides of the recessed part.

6. The lock mechanism according to claim 5, characterized in that the first

electromagnetic induction element is embedded in the tail end of the power pin;

and/or, a second elastic element is sleeved on the tail end of the power pin, and the
second elastic element applies an acting force to the power pin in a direction close to

the connection part;

preferably, the force applied by the second elastic element to the power pin is greater

than the gravity of the power pin.

preferably, the outer surface of the power pin is provided with blocking parts at
positions corresponding to both ends of the second elastic element, and the second

elastic element is clamped between the two blocking parts;
and/or, the second elastic element is a spring.

7. The lock mechanism according to claim 6, characterized in that the lock assembly

further comprises:

a second lower housing, the second lower housing is connected to the bottom of the
first lower housing, the second lower housing is provided with a third accommodating
cavity, the third accommodating cavity is in communication with the first

accommodating cavity, and the power pin is located in the third accommodating cavity;

wherein, the outer surface of the power pin is provided with a blocking part at a position

corresponding to one end of the second elastic element, and the second elastic element
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is clamped between the blocking part and the second lower housing;
and/or, the second elastic element is a spring.

8. The lock mechanism according to at least one of claims 3-7, characterized in that

the lock assembly further comprises:

an upper housing, the upper housing is pressing against and detachably connected to

the first lower housing;

preferably, the upper housing is provided with a fourth accommodating cavity, and a

first sensor is provided in the fourth accommodating cavity;
a second electromagnetic induction element is provided on the executive part;

wherein, the first sensor acts on the second electromagnetic induction element to detect

that the executive part is in the extended state;

a second sensor is also provided in the fourth accommodating cavity, and the second
sensor acts on the second electromagnetic induction element to detect that the executive

part is in the retracted state;
the second electromagnetic induction element is magnetic steel.

9. The lock mechanism according to at least one of claims 3-8, characterized in that

the first electromagnetic induction element is magnetic steel.

10.  Alock system used for the battery pack, the lock system comprises a primary lock
mechanism, the primary lock mechanism is provided with a locking linkage part and a
lock base, the lock base is provided with an opening and a cavity extending from the
opening, the opening is used for a lock shaft mounted on the battery pack to enter the
cavity, the locking linkage part moves relative to the lock base to open or close the
opening to unlock or lock the battery pack, characterized in that the lock system further

comprises:

a secondary lock mechanism, the secondary lock mechanism is provided on a moving
path of the locking linkage part, and is used to restrict the movement of the locking
linkage part relative to the lock base to lock the battery pack.

11.  The lock system according to claim 10, characterized in that the locking linkage
part comprises a lock bolt and a lock connecting rod, the lock bolt is connected to the
lock connecting rod and able to rotate relative to the locking base, the lock connecting
rod is used to drive the lock bolt to rotate to unlock or lock the battery pack under the

action of external force;
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the secondary lock mechanism is able to move between a first position and a second

position relative to the lock connecting rod;

wherein, when the secondary lock mechanism is in the first position, the secondary lock
mechanism acts on the lock connecting rod to limit the movement of the lock

connecting rod relative to the lock base;

when the secondary lock mechanism is in the second position, the secondary lock
mechanism is disengaged from the lock connecting rod to allow movement of the lock

connecting rod relative to the lock base.

12.  The lock system according to claim 11, characterized in that the secondary lock
mechanism is provided on one side of the lock base opposite to the lock shaft of the

battery pack;
the secondary lock mechanism comprises:

a first lower housing, the first lower housing is detachably connected to one side of the
lock base opposite to the lock shaft, inside of the first lower housing is provided with a
first accommodating cavity, and a side wall of the lower housing is provided with a

penetration hole in communication with the first accommodating cavity;

a lock pin, the lock pin is located in the first accommodating cavity, and the lock pin is
inserted through the penetration hole and is switchable between an extended state and

a retracted state;

wherein, when the lock pin is in the extended state, the lock pin is located in the first

position;
when the lock pin is in the retracted state, the lock pin is located in the second position;
preferably, the secondary lock assembly further comprises:

a power pin, the power pin acts on the lock pin, and the power pin can move relative to

the lock pin to engage with or detach from the lock pin;

a first electromagnetic induction element, the first electromagnetic induction element is
provided on the power pin, the first electromagnetic induction element is used for
driving the power pin to apply an acting force to the lock pin in the retracting direction

of the lock pin under the action of an external electromagnetic device;

a first elastic element, the first elastic element is connected to an end of the lock pin
away from the cavity, the first elastic element abuts between the lock pin and the inner

surface of the first accommodating cavity, the first elastic element is used to apply an
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acting force to the lock pin in an extending direction of the lock pin;

wherein, when the first electromagnetic induction element is attracted to the external
electromagnetic device, the power pin is detached from the lock pin, and applies an
acting force to the lock pin in a retracting direction, so that the lock pin is in the retracted

state;

when the first electromagnetic induction element is detached from the external
electromagnetic device, the first elastic element applies an acting force on the lock pin
in the extending direction, and the power pin is engaged with the lock pin so that the

lock pin is in the extended state.

13.  The lock system according to claim 12, characterized in that the lock pin is

provided with:

an executive part, the executive part is used for acting on the top of the lock connecting

rod;

a connecting part, the connecting part is connected to an end of the executive part away
from the cavity, the connecting part is provided with a second accommodating cavity,

and the second accommodating cavity is used for accommodating the power pin;

wherein, the first elastic element is connected to an end of the connecting part away
from the executive part, the first elastic element abuts between the connecting part and
the inner surface of the first accommodating cavity, the first elastic element applies an

acting force to the connecting part in the extending direction;

preferably, the power pin has a head end and a tail end along the height direction, the
head end of the power pin is embedded in the second accommodating cavity, and the

first electromagnetic induction element is provided at the tail end of the power pin;

the inner surface of the second accommodating cavity is provided with a first inclined
part, the head end of the power pin is provided with a second inclined part matching

with the first inclined part;

wherein, when the power pin is engaged with the lock pin, the first inclined part is

attached to the second inclined part;

when the power pin is detached from the lock pin, the second inclined part moves
downward relative to the first inclined part and applies an acting force in the retracted

direction to the lock pin, so that the lock pin is in the retracted state.

14. The lock system according to claim 13, characterized in that a second elastic
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element is sleeved on the tail end of the power pin, and the second elastic element

applies an acting force to the power pin in a direction close to the connection part;

preferably, the force applied by the second elastic element to the power pin is greater

than the gravity of the power pin.

15. The lock system according to claim 13 or 14, characterized in that the secondary
lock mechanism further comprises an upper housing, the upper housing is pressing

against and detachably connected to the first lower housing;

the upper housing is provided with a fourth accommodating cavity, and a first sensor is

provided in the fourth accommodating cavity;
a second electromagnetic induction element is provided on the executive part;

wherein, the first sensor acts on the second electromagnetic induction element to detect

that the executive part is in the extended state;

preferably, a second sensor is also provided in the fourth accommodating cavity, and
the second sensor acts on the second electromagnetic induction element to detect that

the executive part is in the retracted state;
preferably, the second electromagnetic induction element is magnetic steel.

16. The lock system according to at least one of claims 11-15, characterized in that
the secondary lock mechanism is used to press against the middle of the lock connecting

rod;

and/or, the primary lock mechanism comprises three of the lock bases, three of the lock
bolts are connected to the lock connecting rod, the three of the lock bolts and the three

of the lock bases are configured to be correspondingly one-on-one;

and/or, one side of the lock connecting rod facing the lock base is further provided with
an unlocking block, the unlocking block is an arc-shaped protrusion formed outward
from the lock connecting rod, the top of the unlocking block is an inner arc groove

recessed toward the lock connecting rod;

and/or, the lock system comprises a plurality of the secondary lock mechanism, and the
plurality of the secondary lock mechanism is used for evenly pressing against the top

of the lock connecting rod.

17. A quick exchange bracket assembly, characterized in that it comprises a quick
exchange bracket and the lock system according to any one of the claims 10-16, the

lock base and the secondary lock mechanism are respectively connected to opposite
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sides of the same side of the quick exchange bracket.

18. A quick exchange bracket assembly, characterized in that it comprises a quick
exchange bracket and the lock system according to any one of the claims 12-16, the
lock base and the secondary lock mechanism are respectively connected to opposite

sides of the same side of the quick exchange bracket;

the quick exchange bracket is provided with a through hole and the lock pin switches

between the first position and the second position through the through hole.

19. A quick exchange bracket assembly used for mounting the battery pack,
characterized in that the quick exchange bracket assembly comprises a quick exchange
bracket and the lock mechanism according to any one of the claims 1-9, the lock base
and the lock assembly are respectively connected to opposite sides of the same side of
the quick exchange bracket, and the quick exchange bracket is provided with a channel

for the lock assembly to extend or retract.

20. Anelectric vehicle, characterized in that it comprises a battery pack and the quick
exchange bracket assembly according to claim 19, the battery pack is mounted on the
quick exchange bracket, and the lock base is connected to one side of the quick

exchange bracket close to the battery pack.
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