CONTACTOR FOR VEHICLE, VEHICLE CHARGING AND POWER DISTRIBUTION
SYSTEM, CHARGING PILE, AND VEHICLE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims priority to and benefits of Chinese Patent
Application No. 2021110328563, filed on September 3, 2021 and entitled "CONTACTOR FOR
VEHICLE, VEHICLE CHARGING AND POWER DISTRIBUTION SYSTEM, CHARGING
PILE, AND VEHICLE". The entire content of the above-referenced application is incorporated

herein by reference.

FIELD
[0002] The present disclosure relates to the technical field of contactors, and more
specifically, to a contactor for a vehicle, a vehicle charging and power distribution system, a

charging pile, and a vehicle.

BACKGROUND

[0003] Contactors as electric control members for controlling on/off of circuits are
applied widely. A contactor in a related technology includes an electromagnetic mechanism, a
spring plate component, a fixed contact, and a moving contact arranged sequentially in a length
direction. That is to say, the moving contact, a conducting bar, a driving assembly, and the like of
the existing contactor are arranged sequentially in the length direction of the contactor. The overall
structure is long, the space occupation is large, and the structural strength is low. During use, the
contactor has a high risk of fracture under the impact of vibration or the like, and consequently has

a short service life and cannot be used as an automotive-grade contactor.



SUMMARY

[0004] The present disclosure is intended to resolve at least one of the technical
problems existing in the related art. Therefore, an objective of the present disclosure is to provide
a contactor. The contactor is more proper in structure, proper in space occupation, high in structural
stability, and long in service life.

[0005] The present disclosure further provides a vehicle charging and power distribution
system for which the foregoing contactor is used.

[0006] The present disclosure further provides a charging pile for which the foregoing
contactor is used.

[0007] The present disclosure further provides a vehicle for which the foregoing
contactor is used.

[0008] A contactor according to an embodiment of a first aspect of the present disclosure
includes: a first wiring terminal and a second wiring terminal; a conducting bar, the conducting
bar including: a first conduction section and a second conduction section, the first conduction
section and the second conduction section being connected to each other and being revolvable with
respect to each other, the first conduction section being fixed on the first wiring terminal, and the
second conduction section being optionally electrically connected to or electrically disconnected
from the second wiring terminal; and a driving assembly, the driving assembly being configured
to drive the second conduction section to move toward or away from the second wiring terminal,
where the first wiring terminal and the second wiring terminal are respectively arranged opposite
to the conducting bar in a first direction, and at least one of the conducting bar, the first wiring

terminal, and the second wiring terminal is arranged opposite to the driving assembly in a second



direction.

[0009] In the contactor according to this embodiment of the present disclosure, the
conducting bar is arranged opposite to the first wiring terminal and the second wiring terminal in
the first direction, and the driving assembly is arranged opposite to the conducting bar in the second
direction, so that the space occupation of the contactor can be improved, to make the overall length
of the contactor smaller, and the overall structural strength of the contactor can be increased, to
reduce a probability that the contactor is prone to fracture from the middle after being used for a
vehicle and vibrated for a long time, thereby prolonging the service life of the contactor.

[0010] A vehicle charging and power distribution system according to the present
disclosure includes: a positive contactor, a negative contactor, and a pre-charging circuit contactor,
one or more of the positive contactor, the negative contactor, and the pre-charging circuit contactor
being constructed as the contactor according to any one of the foregoing examples.

[0011] A charging pile according to the present disclosure includes the foregoing
contactor.

[0012] A vehicle according to the present disclosure includes the foregoing contactor.

[0013] Other aspects and advantages of the present disclosure will be given in the
following description, some of which will become apparent from the following description or may

be learned from practices of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a schematic diagram of a contactor according to a first embodiment of
the present disclosure;

[0015] FIG. 2 is a schematic three-dimensional diagram of a contactor in a first position



according to a first embodiment of the present disclosure;

[0016] FIG. 3 is a top view of a contactor in a first position according to a first
embodiment of the present disclosure;

[0017] FIG. 4 is a schematic three-dimensional diagram of a contactor in a second
position according to a first embodiment of the present disclosure;

[0018] FIG. 5 is a top view of a contactor in a first position according to a second
embodiment of the present disclosure;

[0019] FIG. 6 is a state diagram of a driving assembly of a contactor in a first position
according to a first embodiment of the present disclosure;

[0020] FIG. 7 is a state diagram of a driving assembly of a contactor in a second position
according to a first embodiment of the present disclosure;

[0021] FIG. 8 is a schematic diagram of a contactor according to a second embodiment
of the present disclosure;

[0022] FIG. 9 is a schematic diagram of a driving assembly of a contactor according to
a second embodiment of the present disclosure;

[0023] FIG. 10 is a schematic sectional view of a contactor according to an embodiment
of the present disclosure;

[0024] FIG. 11 is a schematic diagram of a vehicle charging and power distribution
system according to an embodiment of the present disclosure;

[0025] FIG. 12 is a schematic diagram of a vehicle according to an embodiment of the
present disclosure;

[0026] FIG. 13 is a schematic diagram of an operating circuit of a sensor used for the

present disclosure;



[0027] FIG. 14 is a schematic diagram of a charging pile according to an embodiment
of the present disclosure;

[0028] FIG. 15 shows a micro-switch with a structure according to an embodiment of
the present disclosure; and

[0029] FIG. 16 shows a micro-switch with another structure according to an
embodiment of the present disclosure.

[0030] The reference numerals in the specification are as follow:

[0031] Vehicle 10000,

[0032] Charging and power distribution system 1000, Charging pile 2000,

[0033] Contactor 100, Positive contactor 100a, Negative contactor 100b, Pre-charging
circuit contactor 100c,

[0034] First wiring terminal 10, Second wiring terminal 20,

[0035] Conducting bar 30, First conduction section 31, Second conduction section 32,
Flexible connection piece 33, Arc-shaped groove 331,

[0036] Driving assembly 40, Driving coil 41, Micro-switch 42, Driving platform 421,
Connection bracket 422, Permanent magnet 423, First magnetic pole 4231, Second magnetic pole
4232, Third magnetic pole 4233, Fourth magnetic pole 4234, Clamping piece 424,

[0037] Housing 50, Low-voltage signal terminal 60, and Sensor 70.

DETAILED DESCRIPTION

[0038] The following describes embodiments of the present disclosure in detail.
Examples of the embodiments are shown in the accompanying drawings, and same or similar

reference signs in all the accompanying drawings indicate same or similar components or



components having same or similar functions. The embodiments described below with reference
to the accompanying drawings are exemplary and used merely for explaining the present disclosure,
and should not be construed as a limitation on the present disclosure.

[0039] A contactor 100 according to an embodiment of the present disclosure will be
described below with reference to FIG. 1 to FIG. 16.

[0040] As shown in FIG. 2 to FIG. 5, and FIG. 8, the contactor 100 according to this
embodiment of the present disclosure includes: a first wiring terminal 10, a second wiring terminal
20, a conducting bar 30, and a driving assembly 40.

[0041] The conducting bar 30 includes: a first conduction section 31 and a second
conduction section 32, the first conduction section 31 and the second conduction section 32 being
connected to each other and being revolvable with respect to each other, the first conduction
section 31 being fixed on the first wiring terminal 10, and the second conduction section 32 being
optionally electrically connected to or electrically disconnected from the second wiring terminal
20; and the driving assembly 40 being configured to drive the second conduction section 32 to
move toward or away from the second wiring terminal 20, where the first wiring terminal 10 and
the second wiring terminal 20 are respectively arranged opposite to the conducting bar 30 in a first
direction, at least one of the conducting bar 30, the second wiring terminal 20, and the first wiring
terminal 10 is arranged opposite to the driving assembly 40 in a second direction, and the first
direction is orthogonal to the second direction.

[0042] The first wiring terminal 10 is optionally electrically connected to or electrically
disconnected from the second wiring terminal 20 through the conducting bar 30, and the driving
assembly 40 is configured to drive the conducting bar 30 to move between a first position and a

second position, to implement conduction and disconnection between the first wiring terminal 10



and the second wiring terminal 20. To be specific, the first position corresponds to a position in
which the first wiring terminal 10 is conducted to the second wiring terminal 20, and the second
position corresponds to a position in which the first wiring terminal 10 is disconnected from the
second wiring terminal 20.

[0043] It should be noted that, that the first conduction section 31 and the second
conduction section 32 are revolvable with respect to each other means that, the two may implement
relative rotation by connecting to a conductible and revolvable connection structure, or may
implement relative rotation by connecting to a flexible structural member (that is, the conducting
bar 30 is at least partially constructed as a flexible structure) and by bending the flexible structure,
or may implement relative rotation by constructing the whole conducting bar 30 as a flexible
member and by bending the flexible member. With the foregoing structure, when the second
conduction section 32 is rotating, the bending wear of the conducting bar 30 is smaller, so that the
service life of the conducting bar 30 can be prolonged, to increase the service life of the contactor
100.

[0044]  Then, referring to FIG. 2 and FIG. 4, the conducting bar 30 is arranged opposite
to the first wiring terminal 10 and the second wiring terminal 20 in the first direction, and the
conducting bar 30 is arranged opposite to the driving assembly 40 in the second direction. For
example, the first direction corresponds to a length direction or width direction on a horizontal
plane, and the second direction corresponds to a height direction. Therefore, the first wiring
terminal 10, the second wiring terminal 20, and the conducting bar 30 are arranged at a same height,
and the driving assembly 40 is located above or below the conducting bar 30, to reduce the size of
the contactor 100 in the height direction.

[0045] In the contactor 100 according to this embodiment of the present disclosure, the



conducting bar 30 is arranged opposite to the first wiring terminal 10 and the second wiring
terminal 20 in the first direction, and the driving assembly 40 is arranged opposite to the
conducting bar 30 in the second direction, so that the space occupation of the contactor 100 can be
improved, to make the overall length of the contactor 100 smaller, and the overall structural
strength of the contactor 100 can be increased, to reduce a probability that the contactor 100 is
prone to fracture from the middle after being used in a use environment where the contactor is
vibrated for a long time such as in a vehicle 10000, thereby prolonging the service life of the
contactor 100.

[0046] In addition, through the foregoing arrangement, layered arrangement for the
contactor 100 may be implemented, and high-voltage and low-voltage isolation may be
implemented (an upper layer is a high-voltage conduction part, and a lower layer is a low-voltage
control part), so that an arc-extinguishing manner is no longer limited to a form of collaboration
between an inert gas and magnetic blowout arc-extinguishing, or may be implemented in a manner
of overall wetting of an insulting liquid, or no arc-extinguishing structure is arranged. Based on
diversified arc-extinguishing manners, it is unnecessary to perform insulting isolation on the
driving assembly 40 and a chamber, which may resolve a low-voltage failure problem. In addition,
it is unnecessary to inject an inert gas, and it is unnecessary to manufacture the contactor 100 with
a ceramic and metal brazing technique, which may further simplify the manufacturing technique
of the contactor 100 and reduce material manufacturing processes, and may reduce the
manufacturing costs of the contactor 100 while increasing the production efficiency.

[0047] That the first wiring terminal 10 is fixed to the first conduction section 31 and
the second wiring terminal 20 is optionally electrically connected to the second conduction section

32 may also reduce the quantity of moving contacts, reduce a high-voltage power consumption



problem caused by the moving contacts, reduce the arcing quantity, and reduce adhesion points,
and may further reduce action wear generated when the contactor 100 performs circuit control,
which are summarized as reducing risk points and power loss.

[0048] When the contactor 100 is operating, the second conduction section 32 impacts
the second wiring terminal 20, to generate an operating noise. To reduce the operating noise of the
contactor 100, the conducting bar 30 of the present disclosure may be constructed as a flexible
member, and may be made of a flexible metal material (for example, a soft copper composite
material or a soft silver composite material), to reduce the impacting noise and improve the use
experience of the contactor 100. In addition, the use of the flexible metal material may increase
the current, and may also reduce a contact resistance between the second wiring terminal 20 and
the conducting bar 30, to reduce an adhesion probability of the two.

[0049] As shown in FIG. 6 and FIG. 7, according to some embodiments of the present
disclosure, the driving assembly 40 includes: a micro-switch 42 and a driving coil 41, the micro-
switch 42 is arranged opposite to the driving coil 41 in the first direction, the micro-switch 42 is
configured to swing about a fixed axis under action of a magnetic force of the driving coil 41, the
micro-switch is configured to drive the second conduction section 32 with a magnetic force to
move toward or away from the second wiring terminal 20, the driving coil 41 is arranged opposite
to the first wiring terminal 10 and the second wiring terminal 20 in the second direction, and the
micro-switch 42 is arranged opposite to the conducting bar 30 in the second direction.

[0050] The micro-switch 42 is arranged opposite to the driving coil 41 in the first
direction, the magnetic force generated by the driving coil 41 may drive the micro-switch 42 to
rotate about the fixed axis, the micro-switch 42 is connected to and arranged opposite to the

conducting bar 30 in the second direction to make it convenient to drive the conducting bar 30 to



move, and the first wiring terminal 10 and the second wiring terminal 20 are both located above
or below the driving coil 41, thereby facilitating high-voltage and low-voltage isolation of the low-
voltage control part from the high-voltage conduction part.

[0051] As shown in FIG. 6 to FIG. 9, the micro-switch 42 includes: a driving platform
421 and a connection bracket 422, an end of the connection bracket 422 is connected to the driving
platform 421, another end of the connection bracket 422 is connected to the second conduction
section 32, the driving platform 421 is configured to swing under action of a magnetic force of the
driving coil 41, and the driving platform 421 is configured to drive the connection bracket 422 to
swing and then drive the second conduction section 32 to move toward or away from the second
wiring terminal 20.

[0052] That is to say, through collaboration between the driving platform 421 and the
driving coil 41, the micro-switch 42 rotates about the fixed axis, the connection bracket 422 is
arranged above the driving platform 421, the connection bracket 422 and the driving platform 421
are integrally formed or are fixedly connected to each other, the driving platform 421 may rotate
in synchronization with the connection bracket 422, and the connection bracket 422 is connected
to the second conduction section 32, to drive the second conduction section 32 to swing relative to
the first conduction section 31, thereby improving movement smoothness of the conducting bar
30.

[0053] Insome embodiments, a connection area between the first conduction section 31
and the second conduction section 32 is arranged opposite to the driving platform 421 in the second
direction, so that swinging synchronism of the driving platform 421 and the first conduction
section 32 is higher, which may increase control precision, and the arrangement of the contactor

100 is more compact, which may increase the integration level of the contactor 100.

10



[0054] In some embodiments, a connection area between the first conduction section 31
and the second conduction section 32 is arranged opposite to a rotation center of the micro-switch
42 in the second direction, that is, a swinging center of the second conduction section 32 and a
rotation center of the driving platform 421 (that is, the rotation center of the micro-switch 42) are
coaxial, thereby improving the movement synchronism of the two, the control precision, and the
structural integration level.

[0055] In some embodiments, the other end of the connection bracket 422 is connected
to an end of the second conduction section 22 away from the first conduction section 21, or the
other end of the connection bracket 422 is connected to another end of the second conduction
section 22 close to the first conduction section 21.

[0056] That is to say, in some embodiments, the connection bracket 422 is connected to
an end of the second conduction section 22 away from the first conduction section 21, to drive the
second conduction section 22 to move toward or away from the second wiring terminal 20. In
some other embodiments, the connection bracket 422 is connected to an end of the second
conduction section 22 close to the first conduction section 21, to drive the second conduction
section 22 to move toward or away from the second wiring terminal 20.

[0057] In some embodiments, a clamping piece 424 is formed at another end of the
connection bracket 422. In the first embodiment shown in FIG. 6 and FIG. 7, the clamping piece
424 clamps an end of the second conduction section 32 away from the first conduction section 31,
to effectively increase the travel of the micro-switch 42; or, in the second embodiment shown in
FIG. 8 and FIG. 9, the clamping piece 424 clamps another end of the second conduction section
32 close to the first conduction section 31. Compared with the first embodiment, in the second

embodiment, a smaller length between two ends of the connection bracket 422 may be set, so that
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the volume of the connection bracket 422 is smaller, thereby facilitating lightweight and compact
arrangement of the contactor 100.

[0058] As shown in FIG. 6 and FIG. 7, a permanent magnet 423 is arranged on each of
four corner areas of the driving platform 421, a magnetically conductive plate is arranged at each
of two ends of the driving coil 41, the magnetically conductive plate at an end of the driving coil
41 is configured to attract the two permanent magnets at an end of the driving platform 421, the
magnetically conductive plate at another end of the driving coil 41 is configured to attract the two
permanent magnets at another end of the driving platform 421, and inner sides of the two
permanent magnets 423 located at a same end of the driving platform 421 have opposite polarities.

[0059] It may be understood that, after the driving coil 41 is electrified, polarities of the
magnetically conductive plates at the two ends are mutually different, and polarities of two
permanent magnets 423 that are located at an end on a same side corresponding to the driving coil
41 are mutually different, so that an end of the driving platform 421 may move toward the driving
coil 41, and correspondingly another end moves away from the driving coil 41.

[0060] Certainly, the structure of the present disclosure is not limited thereto.
Alternatively, two permanent magnets 423 may be arranged at an end of the driving platform 421,
or one permanent magnet 423 is arranged at each of two ends, so that the permanent magnets 423
are correspondingly located on corner areas, and then the micro-switch 42 may be driven to rotate
under action of a polar attraction or polar repulsion.

[0061] In this way, by arranging the permanent magnets 423, the contactor 100 may
have the operating state maintained through magnetic attraction of the permanent magnets 423,
that is, reside in the first position or the second position, and the driving coil 41 of the low-voltage

control part does not need to be continuously electrified, to reduce the low-voltage loss and
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improve the energy consumption ratio of the contactor 100.

[0062] In the embodiment shown in FIG. 3, a distance between a free end of the
permanent magnet 423 and a rotation center of the micro-switch 42 is less than a distance between
a contact point between the second wiring terminal 20 and the second conduction section 32 and
the rotation center of the micro-switch 42.

[0063] Thatis to say, a distance from an end of the permanent magnet 423 to the rotation
center of the micro-switch 42 is L1; and a distance between a contact point between the second
wiring terminal 20 and the second conduction section 32 and the rotation center of the micro-
switch 42 is L2, and L1<L2. In this way, the movement travel of the second conduction section 22
is greater than the movement travel of the micro-switch 42, and the travel of the micro-switch 42
may be increased, to meet an electric clearance requirement of a high-voltage circuit to which the
contactor 100 is connected.

[0064] As shown in FIG. 9, FIG. 15, and FIG. 16, in an embodiment, the driving
assembly 40 further includes a rotation shaft, and the driving platform 421 is connected to the
rotation shaft and is configured to rotate about the rotation shaft; the permanent magnet 423
includes a first magnetic pole 4231, a second magnetic pole 4232, a third magnetic pole 4233, and
a fourth magnetic pole 4234, the first magnetic pole 4231 and the second magnetic pole 4232 have
opposite polarities and are spaced apart at an end of the driving platform 421, an inner side of the
first magnetic pole 4231 and an inner side of the second magnetic pole 4232 have opposite
polarities, the third magnetic pole 4233 and the fourth magnetic pole 4234 are spaced apart at
another end of the driving platform 421, an inner side of the third magnetic pole 4233 and an inner
side of the second magnetic pole 4232 have opposite polarities, the inner side of the first magnetic

pole 4231 and the inner side of the third magnetic pole 4233 have identical polarities and are
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arranged close to the driving coil 41, and the inner side of the second magnetic pole 4232 and the
inner side of the fourth magnetic pole 4234 have identical polarities and are arranged away from
the driving coil 41; and the magnetically conductive plate includes a first magnetically conductive
plate and a second magnetically conductive plate, an end of the first magnetically conductive plate
is connected to an end of the driving coil 41, another end of the first magnetically conductive plate
is arranged between the first magnetic pole 4231 and the second magnetic pole 4232, an end of the
second magnetically conductive plate is connected to another end of the driving coil 41, and
another end of the second magnetically conductive plate is arranged between the third magnetic
pole 4233 and the fourth magnetic pole 4234.

[0065] For example, the inner side of the first magnetic pole 4231 is the N polarity, the
inner side of the second magnetic pole 4232 is the S polarity, the inner side of the third magnetic
pole 4233 is the N polarity, the inner side of the fourth magnetic pole 4234 is the S polarity, the
first magnetic pole 4231 and the second magnetic pole 4232 are arranged at a same end of the
driving platform 421, and the third magnetic pole 4233 and the fourth magnetic pole 4234 are
arranged at another end of the driving platform 421. When the driving coil 41 is electrified in a
first current direction, the first magnetic pole 4231 is magnetically attracted to the first
magnetically conductive plate, and the third magnetic pole 4233 is magnetically attracted to the
second magnetically conductive plate. When the driving coil is electrified in a second current
direction, the second magnetic pole 4232 is magnetically attracted to the first magnetically
conductive plate, and the fourth magnetic pole 4234 is magnetically attracted to the second
magnetically conductive plate. The first current direction and the second current direction are
opposite to each other.

[0066] It may be understood that, the inner sides of the first magnetic pole 4231 and the

14



third magnetic pole 4233 refer to facing sides of the first magnetic pole 4231 and the third magnetic
pole 4233; and the inner sides of the second magnetic pole 4232 and the fourth magnetic pole 4234
refer to facing sides of the second magnetic pole 4232 and the fourth magnetic pole 4234. In the
embodiment shown in FIG. 15, the permanent magnet 423 is constructed as a plate-shaped magnet,
whose polarity is distributed as above. In the embodiment shown in FIG. 16, the permanent magnet
423 is constructed as a U-shaped magnet, and opening ends are two magnetic poles, whose
polarities are distributed as above.

[0067] The driving platform 421 is constructed as an insulting member or the driving
platform 421 is coated with an insulting layer. In this way, the second conduction section 32 is
arranged on the connection bracket 422, and correspondingly the driving platform 421 is an
insulting member or coated with an insulting layer, which may improve the high-voltage and low-
voltage isolation effect between the high-voltage conduction part and the low-voltage control part,
prevent high-voltage breakdown from causing the low-voltage failure, and improve the operating
stability of the contactor 100.

[0068] As shown in FIG. 3 and FIG. 5, according to some embodiments of the present
disclosure, the conducting bar 30 further includes: a flexible connection piece 33, the flexible
connection piece 33 connects the first conduction section 31 to the second conduction section 32
and is located between the first conduction section 31 and the second conduction section 32, and
the second conduction section 32 is swingable relative to the flexible connection piece 33 to move
toward or away from the second wiring terminal 20.

[0069] Two ends of the flexible connection piece 33 are respectively connected to the
first conduction section 31 and the second conduction section 32, the flexible connection piece 33

may be bent to enable the second conduction section 32 to move toward or away from the second
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wiring terminal 20, thereby improving convenience of switching of the contactor 100 between the
first position and the second position. In addition, the arrangement of the flexible connection piece
33 may reduce the bending wear of the conducting bar 30, to prolong the service life of the
conducting bar 30, and further increase the service life of the contactor 100.

[0070] The flexible connection piece 33 has an arc-shaped groove 331 defined thereon,
and the arc-shaped groove 331 penetrates through the flexible connection piece 33 in a height
direction of the conducting bar 30. In this way, by setting a clearance, when the flexible connection
piece 33 is bent, some bending deformation may be absorbed through deformation of the arc-
shaped groove 331, to reduce the bending wear of the flexible connection piece 33, to effectively
increase the service life of the conducting bar 30.

[0071] As shown in FIG. 10, in some embodiments, the contactor 100 further includes:
a sensor 70, the sensor 70 being arranged close to the first wiring terminal 10 or the second wiring
terminal 20 or the conducting bar 30 and configured to detect a circuit signal of the first wiring
terminal 10 or the second wiring terminal 20 or the conducting bar 30 in real time; and a controller,
the controller being electrically connected to the sensor 70 and configured to control the driving
assembly 40 according to the circuit signal to turn off or turn on the contactor 100.

[0072] In this way, by arranging the controller and the sensor 70, as the first wiring
terminal 10 is conducted to the second wiring terminal 20 through the conducting bar 30, a high-
voltage loop has both the current and the heat changed, and correspondingly has the temperature
changed, and the sensor 70 may obtain change information (temperature change, current change,
and the like) of the high-voltage loop during operating, and transmit the change information to the
controller in the form of a circuit signal. The controller determines, according to the circuit signal,

whether a cutoff threshold (a temperature threshold, a voltage threshold, or a current threshold) of
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the high-voltage loop is reached, and controls, when it is necessary to turn off the high-voltage
loop, the driving assembly 40 to turn off the electric connection between the second end 32 and
the second wiring terminal 20. It is unnecessary to arrange a fuse, to reduce high-voltage loss and
reduce costs. In addition, after the contactor 100 is controlled to be turned off, even when electric
equipment for which the contactor 100 of the present disclosure is used needs to continue operating,
it may be ensured that a high voltage may be applied to the electric equipment and safety may be
improved.

[0073] As shown in FIG. 13, a principle of conversion between a thermosensitive
resistance and its corresponding voltage is: V=(NTC/(NTC+R))xVCC, where V is an input voltage,
VCC is a standard voltage, R is a fixed resistance, and NTC is a thermosensitive resistance.
Therefore, a manner of calculating a circuit signal AD is: AD=(V/VCC)x2n=(NTC/(NTC+R))*2n.

[0074] In this way, by obtaining a voltage value for a thermosensitive resistance, a
required circuit signal may be obtained through conversion.

[0075] It should be noted that, after the fuse blows, the high-voltage circuit is thoroughly
turned off. However, in the present disclosure, by arranging the controller and the sensor 70, even
if the high-voltage current needs to be turned off based on the information obtained by the sensor
70, the high-voltage current may still be applied to increase safety under a maximum condition.
For example, the contactor 100 of the present disclosure is applied to an electric vehicle 10000.
When circuit information indicates that it is necessary to turn off the contactor 100 but the vehicle
10000 is in a dangerous situation and needs to maintain an operating condition, a state of applying
the high-voltage current may be maintained, and the electric connection between the conduction
section 32 and the second wiring terminal 20 is turned off after the vehicle travels to a safe position

or is released from the dangerous situation.
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[0076] The controller is configured to obtain a temperature or a voltage or a current of
the first wiring terminal 10 or the second wiring terminal 20 or the conducting bar 30 according to
the circuit signal; and

[0077] the controller is configured to turn off the electric connection between the second
conduction section 32 and the second wiring terminal 20 when the first wiring terminal 10 or the
second wiring terminal 20 or the conducting bar 30 has the temperature greater than a first
temperature threshold, and /or the voltage greater than a first voltage threshold, and /or the current
greater than a first current threshold.

[0078] The controller is further configured to turn on the electric connection between
the second conduction section 32 and the second wiring terminal 20 when the first wiring terminal
10 or the second wiring terminal 20 or the conducting bar 30 has the temperature less than a second
temperature threshold, and /or the voltage less than a second voltage threshold, and /or the current
less than a second current threshold, where the second temperature threshold is less than or equal
to the first temperature threshold, the second voltage threshold is less than or equal to the first
voltage threshold, and the second current threshold is less than or equal to the first current threshold.

[0079] That is to say, in the contactor 100 of the present disclosure, by arranging the
sensor and the controller, when the high-voltage circuit to which the contactor 100 is connected
has the voltage exceeding the set first voltage threshold, the current exceeding the set first current
threshold, or the temperature exceeding the set first temperature threshold, the contactor 100 may
be turned off, to improve use safety of the contactor 100 and reduce potential safety hazards of the
high-voltage circuit, and the contactor 100 may be prevented from burning out.

[0080] Then, when the high-voltage circuit to which the contactor 100 is connected has

the voltage reduced to be less than the set second voltage threshold, the current reduced to be less
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than the set first current threshold, or the temperature reduced to be less than the set first
temperature threshold, the contactor 100 may be controlled to turn on again, so that the high-
voltage circuit to which the contactor 100 is connected may be switched to the operating state in
time, which may effectively improve the use safety and reduce the property loss.

[0081] As shown in FIG. 1, according to some embodiments of the present disclosure,
the contactor further includes: a housing 50, the housing 50 defining an accommodating space, the
conducting bar 30, the first wiring terminal 10, the second wiring terminal 20, and the driving
assembly 40 being all arranged in the accommodating space, and the first wiring terminal 10 and
the second wiring terminal 20 at least partially extending from the housing 50. In this way, the
arrangement of the housing 50 may isolate the driving assembly 40 from the external environment,
and may reduce interference from the external environment to the driving coil 41 and the micro-
switch 42 and increase control response efficiency of the low-voltage control part while increasing
the operating stability.

[0082] A low-voltage signal terminal 60 is further arranged outside the housing 50, and
the low-voltage signal terminal 60 is arranged on the housing 50 in a pluggable manner and is
connected to the driving coil 41. In some embodiments, the housing 50 has a bundle leading-out
opening defined thereon, and the low-voltage signal terminal 60 is led out of the housing through
the bundle leading-out opening. In some other embodiments, the low-voltage signal terminal 60 is
fixed on the housing 50 in a pluggable form, the housing 50 correspondingly has a plugging
opening defined thereon, and a metal wire is led into the housing 50 from the plugging opening
and is electrically connected to the driving coil 41, so that the appearance of the contactor 100 of
the present disclosure is maintained in consistency with that of the conventional contactor 100, to

facilitate structural design and material switching, and the research and development cycle and the
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development costs may be reduced.

[0083] As shown in FIG. 11, a vehicle charging and power distribution system 1000
according to an embodiment of a second aspect of the present disclosure includes: a positive
contactor 100a, a negative contactor 100b, and a pre-charging circuit contactor 100c, one or more
of the positive contactor 100a, the negative contactor 100b, and the pre-charging circuit contactor
100c being constructed as the contactor 100 in the foregoing embodiments.

[0084] The vehicle charging and power distribution system 1000 includes: a battery end
interface, an electric control end interface, and a direct-current charging interface. A charging loop
is formed between the direct-current charging interface and the battery end interface, and a power
distribution loop is formed between the electric control end interface and the battery end interface,
and configured to provide electric energy for a vehicle. A positive contactor 100a is arranged on
each of a positive side of the direct-current charging interface and a positive side of the battery end
interface. A negative contactor 100b is arranged on each of a negative side of the direct-current
charging interface and a negative side of the battery end interface. A pre-charging circuit is further
arranged on the positive side of the battery end interface, and a pre-charging circuit contactor 100c
connected in series to a pre-charging resistor and connected in parallel to the positive contactor
100a is arranged on the pre-charging circuit.

[0085] The foregoing contactor 100 is used for the vehicle charging and power
distribution system 1000 according to this embodiment of the present disclosure, which may
improve the operating stability and the use safety of the vehicle charging and power distribution
system 1000, and prolong the service life.

[0086] Asshown in FIG. 14, the contactor 100 in the foregoing embodiments is used for

a charging pile 2000 according to an embodiment of a third aspect of the present disclosure.
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[0087] The foregoing contactor 100 in the foregoing embodiments is used for the
charging pile 2000 according to this embodiment of the present disclosure, which may improve
the use safety of the charging pile 2000.

[0088] Asshown in FIG. 12, the contactor 100 in the foregoing embodiments is used for
a vehicle 10000 according to an embodiment of a third aspect of the present disclosure.

[0089] The foregoing contactor 100 in the foregoing embodiments is used for the vehicle
10000 according to this embodiment of the present disclosure, and on-board electric equipment
performs electric connection and control through the contactor 100, which may increase the use
safety of the vehicle 10000.

[0090] Inthe description of this specification, the description of the reference terms such
as "an embodiment", "some embodiments", "exemplary embodiments", "example", "specific
example", or "some examples" means that the specific features, structures, materials or
characteristics described with reference to the embodiment or example are included in at least one
embodiment or example of the present disclosure. In this specification, schematic descriptions of
the foregoing terms do not necessarily refer to the same embodiment or example. Moreover, the
specific features, structures, materials, or characteristics described may be combined in any one or
more embodiments or examples in an appropriate manner.

[0091] Although the embodiments of the present disclosure have been shown and
described, a person of ordinary skill in the art should understand that various changes,
modifications, replacements and variations may be made to the embodiments without departing
from the principles and spirit of the present disclosure, and the scope of the present disclosure is

as defined by the appended claims and their equivalents.
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WHAT IS CLAIMED IS:

1. A contactor for a vehicle, comprising:

a first wiring terminal (10);

a second wiring terminal (20);

a conducting bar (30), the conducting bar (30) comprising a first conduction section (31) and
a second conduction section (32), the first conduction section (31) and the second conduction
section (32) being connected to each other and being revolvable with respect to each other, the first
conduction section (31) being fixed on the first wiring terminal (10), and the second conduction
section (32) being optionally electrically connected to or electrically disconnected from the second
wiring terminal (20); and

a driving assembly (40), the driving assembly (40) being configured to drive the second
conduction section (32) to move toward or away from the second wiring terminal (20), wherein

the first wiring terminal (10) and the second wiring terminal (20) are respectively arranged
opposite to the conducting bar (30) in a first direction, at least one of the conducting bar (30), the
first wiring terminal (10), and the second wiring terminal (20) is arranged opposite to the driving

assembly (40) in a second direction, and the first direction is orthogonal to the second direction.

2. The contactor for a vehicle according to claim 1, wherein the driving assembly (40) comprises:
a micro-switch (42) and a driving coil (41), the micro-switch (42) is arranged opposite to the
driving coil (41) in the first direction, the micro-switch (42) is configured to swing about a fixed
axis under action of a magnetic force of the driving coil (41), the micro-switch (42) is configured
to drive the second conduction section (32) to move toward or away from the second wiring

terminal (20), the driving coil (41) is arranged opposite to the first wiring terminal (10) and the
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second wiring terminal (20) in the second direction, and the micro-switch (42) is arranged opposite

to the conducting bar (30) in the second direction.

3. The contactor for a vehicle according to claim 2, wherein the micro-switch (42) comprises: a
driving platform (421) and a connection bracket (422), an end of the connection bracket (422) is
connected to the driving platform (421), another end of the connection bracket (422) is connected
to the second conduction section (32), the driving platform (421) is configured to swing under
action of a magnetic force of the driving coil (41), and the driving platform (421) is configured to
drive the connection bracket (422) to swing and then drive the second conduction section (32) to

move toward or away from the second wiring terminal (20).

4. The contactor for a vehicle according to any one of claims 1 to 3, wherein a connection area
between the first conduction section (31) and the second conduction section (32) is arranged

opposite to the driving platform (421) in the second direction.

5. The contactor for a vehicle according to claim 4, wherein the other end of the connection
bracket (422) is connected to an end of the second conduction section (32) away from the first
conduction section (31), or the other end of the connection bracket (422) is connected to another

end of the second conduction section (32) close to the first conduction section (31).

6. The contactor for a vehicle according to claim 4, wherein a clamping piece (424) is formed at
the other end of the connection bracket (422), and the clamping piece (424) clamps an end of the

second conduction section (32) away from the first conduction section (31); or the clamping piece
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(424) clamps another end of the second conduction section (32) close to the first conduction section

31).

7. The contactor for a vehicle according to claim 4, wherein a permanent magnet (423) is
arranged on each of four corner areas of the driving platform (421), a magnetically conductive
plate is arranged at each of two ends of the driving coil (41), the magnetically conductive plate at
an end of the driving coil (41) is configured to attract the two permanent magnets (423) at an end
of the driving platform (421), the magnetically conductive plate at another end of the driving coil
(41) is configured to attract the two permanent magnets (423) at another end of the driving platform
(421), and inner sides of the two permanent magnets (423) located at a same end of the driving

platform (421) have opposite polarities.

8. The contactor for a vehicle according to claim 7, wherein a distance between a free end of the
permanent magnet (423) and a rotation center of the micro-switch (42) is less than a distance
between a contact point between the second wiring terminal (20) and the second conduction

section (32) and the rotation center of the micro-switch (42).

9. The contactor for a vehicle according to claim 7, wherein the driving assembly (40) further
comprises a rotation shaft, and the driving platform (421) is connected to the rotation shaft and is
configured to rotate about the rotation shaft;

the permanent magnet (423) comprises a first magnetic pole, a first magnetic pole (4232), a
third magnetic pole (4233), and a fourth magnetic pole (4234), the first magnetic pole and the first

magnetic pole (4232) are spaced apart at an end of the driving platform (421), an inner side of the
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first magnetic pole and an inner side of the first magnetic pole (4232) have opposite polarities, the
third magnetic pole (4233) and the fourth magnetic pole (4234) are spaced apart at another end of
the driving platform (421), an inner side of the third magnetic pole (4233) and an inner side of the
first magnetic pole (4232) have opposite polarities, the inner side of the first magnetic pole and
the inner side of the third magnetic pole (4233) have identical polarities and are arranged close to
the driving coil (41), and the inner side of the first magnetic pole (4232) and the inner side of the
fourth magnetic pole (4234) have identical polarities and are arranged away from the driving coil
(41); and

the magnetically conductive plate comprises a first magnetically conductive plate and a second
magnetically conductive plate, an end of the first magnetically conductive plate is connected to an
end of the driving coil (41), another end of the first magnetically conductive plate is arranged
between the first magnetic pole and the first magnetic pole (4232), an end of the second
magnetically conductive plate is connected to another end of the driving coil (41), and another end
of the second magnetically conductive plate is arranged between the third magnetic pole (4233)

and the fourth magnetic pole (4234).

10. The contactor for a vehicle according to claim 7, wherein the driving platform (421) is

constructed as an insulting member or the driving platform (421) is coated with an insulting layer.

11. The contactor for a vehicle according to any one of claims 1 to 10, wherein the conducting bar
(30) further comprises: a flexible connection piece (33), the flexible connection piece (33)
connects the first conduction section (31) to the second conduction section (32) and is located

between the first conduction section (31) and the second conduction section (32), and the second
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conduction section (32) is swingable relative to the flexible connection piece (33) to move toward

or away from the second wiring terminal (20).

12. The contactor for a vehicle according to claim 10, wherein the flexible connection piece (33)
has an arc-shaped groove (331) defined thereon, and the arc-shaped groove (331) penetrates the

flexible connection piece (33) in a height direction of the conducting bar (30).

13. The contactor for a vehicle according to any one of claims 1 to 12, further comprising: a sensor
(70), the sensor (70) being arranged close to the first wiring terminal (10) or the second wiring
terminal (20) or the conducting bar (30) and configured to detect a circuit signal of the first wiring
terminal (10) or the second wiring terminal (20) or the conducting bar (30) in real time; and

a controller, the controller being electrically connected to the sensor (70) and configured to
control the driving assembly (40) according to the circuit signal to turn off or turn on an electric

connection between the second conduction section (32) and the second wiring terminal (20).

14. The contactor for a vehicle according to claim 13, wherein the controller is configured to
obtain a temperature or a voltage or a current of the first wiring terminal (10) or the second wiring
terminal (20) or the conducting bar (30) according to the circuit signal; and

the controller is configured to turn off the electric connection between the second conduction
section (32) and the second wiring terminal (20) when the first wiring terminal (10) or the second
wiring terminal (20) or the conducting bar (30) has the temperature greater than a first temperature
threshold, or the voltage greater than a first voltage threshold, or the current greater than a first

current threshold.
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15. The contactor for a vehicle according to claim 14, wherein the controller is configured to turn
on the electric connection between the second conduction section (32) and the second wiring
terminal (20) when the first wiring terminal (10) or the second wiring terminal (20) or the
conducting bar (30) has the temperature less than a second temperature threshold, or the voltage
less than a second voltage threshold, or the current less than a second current threshold, wherein
the second temperature threshold is less than or equal to the first temperature threshold, the second
voltage threshold is less than or equal to the first voltage threshold, and the second current

threshold is less than or equal to the first current threshold.

16. The contactor for a vehicle according to any one of claims 1 to 15, further comprising: a
housing (50), the housing (50) defining an accommodating space, the conducting bar (30), the first
wiring terminal (10), the second wiring terminal (20), and the driving assembly (40) being all
arranged in the accommodating space, and the first wiring terminal (10) and the second wiring

terminal (20) at least partially extending from the housing (50).

17. The contactor for a vehicle according to claim 16, wherein a low-voltage signal terminal (60)
is further arranged outside the housing (50), and the low-voltage signal terminal (60) is connected

to the driving coil (41).

18. A vehicle charging and power distribution system, comprising: a positive contactor (100a), a
negative contactor (100b), and a pre-charging circuit contactor (100c), one or more of the positive

contactor (100a), the negative contactor (100b), and the pre-charging circuit contactor (100c) being
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constructed as the contactor (100) according to any one of claims 1 to 17.

19. A charging pile, comprising: the contactor (100) according to any one of claims 1 to 17.

20. A vehicle, comprising: the contactor (100) according to any one of claims 1 to 17.
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