CLUTCH APPARATUS, VEHICLE STEERING SYSTEM, AND VEHICLE

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application is proposed based on and claims priority to Chinese
Patent Application Nos. 202011630575.3 and 202011630591.2, both filed on December 30, 2020.
The entire content of the above-referenced applications is incorporated herein by reference in its

entirety.

FIELD

[0002] The present disclosure relates to the field of vehicle technologies, and more

specificaly, to aclutch apparatus, a vehicle steering system, and avehicle.

BACKGROUND

[0003] Vehiclesintherelated art are usually equipped with avehicle steering system for
controlling a driving direction of the vehicle. However, a function of the vehicle steering system
is single. The steering system aways transmits steering torque, and cannot stop transmitting
steering torque. The wheels and the steering wheel are always linked. With the improvement of
emerging functions such as in-vehicle multimedia function and automatic driving function, the
vehicle steering system can no longer match these emerging functions, resulting in poor

applicability and user experience.

SUMMARY
[0004] The present disclosure is intended to resolve at least one of the technical

problemsin the related art. Therefore, an objective of the present disclosureis to provide a clutch

1



apparatus, and the clutch apparatus can transmit and stop transmitting steering torque with low
costs and flexible arrangement.

[0005] The present disclosure further provides a vehicle steering system having the
clutch apparatus.

[0006] The present disclosure further provides a vehicle having the vehicle steering
system.

[0007] To achieve the foregoing objective, a clutch apparatus is provided according to
embodiments of the present disclosure. The clutch apparatus includes: afirst transmission portion
and a second transmission portion, where the second transmission portion is movable between an
engaged position and a disengaged position, the second transmission portion is engaged with the
first transmission portion and transmitstorgque at the engaged position, and the second transmission
portion is disengaged from the first transmission portion and stops transmitting torque at the
disengaged position; a deeve, sleeved on the second transmission portion; and a driving
mechanism, including adriving apparatus and alinkage mechanism, where the linkage mechanism
is in a drive connection with the driving apparatus and the sleeve separately, and the driving
apparatus drives the linkage mechanism to move, to drive, through the sleeve, the second
transmission portion to move between the engaged position and the disengaged position.

[0008]  According to the clutch apparatus in the embodiments of the present disclosure,
the driving mechanism includes a driving apparatus and a linkage mechanism, where the linkage
mechanism isin the drive connection with the driving apparatus and the sleeve separately, and the
driving apparatus drives the linkage mechanism to swing, to drive, through the sleeve, the second
transmission portion to move between the engaged position and the disengaged position. In this

way, the second transmission portion can move through the driving apparatus, so that steering



torque can be transmitted and transmitting steering torque can be stopped.

[0009] By arranging the linkage mechanism, while a driving force is transmitted
between the driving apparatus and the second transmission portion, the linkage mechanism can
increase a force for driving the second transmission portion to move, and therefore, requirements
for the driving force outputted by the driving apparatus can be reduced, and costs of the driving
apparatus are reduced. In addition, the linkage mechanism can increase movement travel of the
second transmission portion, and can transmit the driving force in a long distance between the
driving apparatus and the second transmission portion, improving arrangement flexibility of the
second transmission portion, the sleeve, and the driving mechanism.

[0010] The clutch apparatus according to the embodiments of the present disclosure can
transmit steering torque and stop transmitting steering torque with low costs and flexible
arrangement.

[0011] According to some specific embodiments of the present disclosure, there are a
first hinge point and a second hinge point between the linkage mechanism and the sleeve, and a
connection line between the first hinge point and the second hinge point passes through a center
of across section of the sleeve.

[0012] According to some specific embodiments of the present disclosure, the cross
section of the sleeve is annular, and the first hinge point and the second hinge point are arranged
opposite to each other in aradial direction of the sleeve.

[0013] According to some specific embodiments of the present disclosure, the clutch
apparatus further includes. a third transmission portion, where the second transmission portion is
connected to the third transmission portion, the second transmission portion cooperates with the

third transmission portion to transmit torque, and the second transmission portion is movable



relative to the third transmission portion between the engaged position and the disengaged position.

[0014] According to some specific embodiments of the present disclosure, the third
transmission portion is constructed to include a cavity, and the second transmission portion extends
into the cavity; and one of an inner circumferential surface of the third transmission portion and
an outer circumferential surface of the second transmission portion is provided with aslide groove
and the other is provided with asliderail, the slide groove and the slide rail both extend in an axial
direction of thefirst transmission portion and an axial direction of the second transmission portion,
and the slide rail into with the dide groove.

[0015] According to some specific embodiments of the present disclosure, the second
transmission portion includes: a shaft portion; a head portion, connected to an end of the shaft
portion facing towards the first transmission portion, where when the second transmission portion
is a the engaged position, the head portion is engaged with the first transmission portion; and
when the second transmission portion is at the disengaged position, the head portion is disengaged
from the first transmission portion.

[0016] According to some specific embodiments of the present disclosure, one of the
first transmission portion and the second transmission portion is constructed to include a flange
and the other is constructed to include agroove, and across section of the flange and across section
of the groove are constructed into non-circular shapes adapted to each other, where when the
second transmission portion is at the engaged position, the flange extends into the groove; and
when the second transmission portion is at the disengaged position, the flange is disengaged from
the groove.

[0017] According to some specific embodiments of the present disclosure, the clutch

apparatus further includes. ahousing, where at |east a part of the first transmission portion, at least



a part of the second transmission portion, and the sleeve are arranged in the housing, and the
driving mechanism is mounted on the housing.

[0018] According to some specific embodiments of the present disclosure, the first
transmission portion is supported on the housing by afirst bearing; the second transmission portion
is supported on the seeve by a second bearing; and the sleeve is supported on the housing by a
third bearing.

[0019] According to some specific embodiments of the present disclosure, the clutch
apparatus further includes: an elastic member, acting on the sleeve and providing an elastic force
for constantly pushing the second transmission portion towards the engaged position.

[0020] According to some specific embodiments of the present disclosure, the clutch
apparatus further includes: a spring seat, sleeved on the second transmission portion and mounted
in the sleeve; and a spring sleeve, sleeved on the second transmission portion and mounted in the
housing, where the el astic member is a spring sleeved on the second transmission portion, and one
end of the elastic member abuts against the spring seat and another end abuts against an interior of
the spring sleeve.

[0021] According to some specific embodiments of the present disclosure, the linkage
mechanism is hingedly connected to the sleeve and the spring seat by a hinge shaft, and the housing
is provided with a strip-shaped hole for the hinge shaft to pass through.

[0022] According to some specific embodiments of the present disclosure, the driving
mechanism includes: a transmission mechanism, where the driving apparatus is in a drive
connection with the linkage mechanism through the transmission mechanism, the driving
apparatusis hingedly connected to the housing, and the linkage mechanism is separately hingedly

connected to the transmission mechanism, the housing, and the sleeve.



[0023] According to some specific embodiments of the present disclosure, the linkage
mechanism includes: afirst swing connecting rod, where one end of the first swing connecting rod
is hingedly connected to the transmission mechanism, and another end of the first swing
connecting rod is hingedly connected to the sleeve; a second swing connecting rod, where one end
of the second swing connecting rod is hingedly connected to the transmission mechanism, and
another end of the second swing connecting rod is hingedly connected to the sleeve; and a
longitudinal connecting rod, where one end of the longitudinal connecting rod is hingedly
connected to the housing, and another end of the longitudinal connecting rod is hingedly connected
to the first swing connecting rod and the second swing connecting rod.

[0024] According to some specific embodiments of the present disclosure, the
transmission mechanism includes: an output screw rod, where the output screw rod isin a drive
connection with the driving apparatus; and an output nut, where the output nut is deeved on the
output screw rod and threadedly fits onto the output screw rod, where the end of the first swing
connecting rod and the end of the second swing connecting rod are hingedly connected to the
output nut.

[0025] According to some specific embodiments of the present disclosure, the
transmission mechanism further includes: a transmission screw rod, where the driving apparatus
isamotor, and the transmission screw rod is in a drive connection with amotor shaft of the motor;
afirst transmission gear, where thefirst transmission gear meshes with the transmission screw rod;
and a second transmission gear, where the second transmission gear is connected to the first
transmission gear and rotates with the first transmission gear, and the second transmission gear
meshes with the output screw rod.

[0026] According to some specific embodiments of the present disclosure, the first



swing connecting rod and the second swing connecting rod are separately hingedly connected to
two radial sides of the output nut respectively, and a hinge axis of the first swing connecting rod
coincides with a hinge axis of the second swing connecting rod and is perpendicular to a radia
direction of the output nut.

[0027] According to some specific embodiments of the present disclosure, the
longitudinal connecting rod is hingedly connected between two ends of the first swing connecting
rod and between two ends of the second swing connecting rod, and a position of a hinge joint
between the longitudinal connecting rod and the first swing connecting rod in alength direction of
the first swing connecting rod is the same as a position of a hinge joint between the longitudinal
connecting rod and the second swing connecting rod in a length direction of the second swing
connecting rod.

[0028] According to the embodiments of the present disclosure, a vehicle steering
system is provided, including: the clutch apparatus according to any foregoing embodiment of the
present disclosure; a steering wheel, where the steering wheel isin a drive connection with one of
the first transmission portion and the second transmission portion; and a steering device, where
the steering device isin adrive connection with the other of the first transmission portion and the
second transmission portion.

[0029] The vehicle steering system according to the embodiments of the present
disclosure, by using the clutch apparatus according to any foregoing embodiment of the present
disclosure, can transmit steering torque and stop transmitting steering torque with low costs and
flexible arrangement.

[0030] In some embodiments of the present disclosure, the vehicle steering system

further includes a rotation angle limiting device, where the rotation angle limiting device is



connected to one of the first transmission portion and the second transmission portion, and when
the second transmission portion is at the disengaged position, the rotation angle limiting device
[imits a maximum rotation angle of the steering wheel by limiting a maximum rotation angle of
one of the first transmission portion and the second transmission portion.

[0031] In some embodiments of the present disclosure, the vehicle steering system
further includes a rotation angle limiting device, where the rotation angle limiting device is
connected to one of the first transmission portion and the second transmission portion, and when
the second transmission portion is at the disengaged position, the rotation angle limiting device
[imits a maximum rotation angle of the steering wheel by limiting a maximum rotation angle of
one of the first transmission portion and the second transmission portion.

[0032] According to the embodiments of the present disclosure, a vehicle is provided,
including the vehicle steering system according to any foregoing embodiment of the present
disclosure.

[0033] Thevehicleaccording to the embodiments of the present disclosure, by using the
vehicle steering system according to any foregoing embodiment of the present disclosure, can
transmit steering torque and stop transmitting steering torque with low costs and flexible
arrangement.

[0034] Other aspects and advantages of the present disclosure will be given in the
following descriptions, some of which will become apparent from the following descriptions or

may be learned from practices of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035] Theforegoing and/or additional aspects and advantages of the present disclosure



will become apparent and comprehensible from the following descriptions of the embodiments
with reference to the accompanying drawings, where

[0036] FIG. 1is aschematic structural diagram of a clutch apparatus according to an
embodiment of the present disclosure;

[0037] FIG. 2 is a schematic structural diagram of a clutch apparatus from another
perspective according to an embodiment of the present disclosure;

[0038] FIG. 3isasectiona view of aclutch apparatus according to an embodiment of
the present disclosure, where a second transmission portion islocated at an engaged position;

[0039] FIG. 4isasectiona view of a clutch apparatus according to an embodiment of
the present disclosure, where a second transmission portion islocated at a disengaged position;

[0040] FIG. 5isaschematic structural diagram of a clutch apparatus according to an
embodiment of the present disclosure, where a second transmission portion is located a a
disengaged position;

[0041] FIG. 6 is aschematic structural diagram of a clutch apparatus according to an
embodiment of the present disclosure, where a second transmission portion is located a an
engaged position;

[0042] FIG. 7 is a sectional view of a clutch apparatus from another perspective
according to an embodiment of the present disclosure, where a second transmission portion is
located at an engaged position;

[0043] FIG. 8 is a sectional view of a clutch apparatus from another perspective
according to an embodiment of the present disclosure, where a second transmission portion is
located at a disengaged position;

[0044] FIG. 9 is a schematic structural diagram of a first transmission portion and a



second transmission portion of a clutch apparatus according to an embodiment of the present
disclosure;

[0045] FIG. 10 is a schematic structural diagram of a transmission mechanism of a
clutch apparatus according to an embodiment of the present disclosure;

[0046] FIG.11isasectional view of arotation angle limiting device of avehicle steering
system according to an embodiment of the present disclosure;

[0047] FIG. 12 isanother sectional view of arotation angle limiting device of avehicle
steering system according to an embodiment of the present disclosure;

[0048] FIG. 13 isaschematic structural diagram of a fixed member of arotation angle
limiting device of avehicle steering system according to an embodiment of the present disclosure;

[0049] FIG. 14 isaschematic structural diagram of a spiral groove and afirst limiting
structure of a rotation angle limiting device of a vehicle steering system according to an
embodiment of the present disclosure;

[0050] FIG. 15 is a schematic structural diagram of a movable member of a rotation
angle limiting device of a vehicle steering system according to an embodiment of the present
disclosure;

[0051] FIG. 16 is a schematic assembly diagram of a movable member and a fixed
member of a rotation angle limiting device of a vehicle steering system according to an
embodiment of the present disclosure; and

[0052] FIG. 17 isaschematic structural diagram of a fixed member of arotation angle
limiting device of avehicle steering system according to an embodiment of the present disclosure;

Reference numerals:

clutch apparatus 1,
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first transmission portion 100, flange 110,

second transmission portion 200, shaft portion 220, head portion 230, groove 240,

sleeve 300, first hinge point 310, second bearing 330, third bearing 320, spring seat 340,

driving mechanism 400, second hinge point 410, driving apparatus 430, transmission
mechanism 440, output screw rod 441, output nut 442, transmission screw rod 443, first
transmission gear 444, second transmission gear 445, linkage mechanism 450, first swing
connecting rod 451, second swing connecting rod 452, longitudinal connecting rod 453, strip-
shaped hole 455, hinge shaft 460,

third transmission portion 500, cavity 510, fourth bearing 520,

housing 600, first bearing 610, spring sleeve 620,

elastic member 700,

rotation anglelimiting device 30100, rotating gear 3001, fixed member 3004, fitting groove
30041, spiral groove 30011, first limiting structure 30012, movable member 30302, guide shaft
30021, second limiting structure 3003, first limiting sub-structure 30031, and second limiting sub-

structure 30032.

DETAILED DESCRIPTION

[0053] 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 numerals 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.
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[0054] In the descriptions of the present disclosure, it should be understood that,
orientations or position relationships indicated by terms such as "center”, "longitudina®,
"transverse”, "length", "width", "thickness', "up", "down", "front", "back", "left", "right",

"vertical”, "horizonta”, "top", "bottom", "inner", "outer", "clockwise", "counterclockwise",
"axia", "radia", and "circumferential are orientations or position relationship shown based on
the accompanying drawings, and are merely used for describing the present disclosure and
simplifying the descriptions, rather than indicating or implying that the apparatus or element
should have a particular orientation or be constructed and operated in a particular orientation, and
therefore, should not be construed as a limitation on the present disclosure.

[0055] In the descriptions of the present disclosure, "a number of" means two or more
than two, and "several” means one or more.

[0056] A clutch apparatus 1 according to the embodiments of the present disclosure is
described below with reference to the accompanying drawings.

[0057] As shown in FIG. 1 to FIG. 10, the clutch apparatus 1 includes a first
transmission portion 100, a second transmission portion 200, a sleeve 300, and a driving
mechanism 400.

[0058] Thefirst transmission portion 100 and the second transmission portion 200 may
be constructed into axial structures. The second transmission portion 200 is movable between an
engaged position and a disengaged position, the second transmission portion 200 is engaged with
the first transmission portion 100 and transmits torque at the engaged position, and the second
transmission portion 200 is disengaged from the first transmission portion 100 and stops
transmitting torque at the disengaged position. The sleeve 300 is sleeved on the second

transmission portion 200. The driving mechanism 400 includes a driving apparatus 430 and a
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linkage mechanism 450. The linkage mechanism 450 is in a drive connection with the driving
apparatus 430 and the sleeve 300 separately, and the driving apparatus 430 drives the linkage
mechanism 450 to swing, to drive, through the sleeve 300, the second transmission portion 200 to
move between the engaged position and the disengaged position.

[0059] For example, the sleeve 300 and the second transmission portion 200 can
synchronously move in an axial direction of the second transmission portion 200 and can rotate
relative to each other in a circumferential direction of the second transmission portion 200. That
is, the sleeve 300 and the second transmission portion 200 can synchronously move in an axial
direction of the second transmission portion 200 and can rotate relative to each other in a
circumferential direction of the second transmission portion 200.

[0060] The clutch apparatus 1 according to the embodiments of the present disclosure
makes the second transmission portion 200 movable between the engaged position and the
disengaged position, the second transmission portion 200 is engaged with the first transmission
portion 100 and transmits the torque at the engaged position, and the second transmission portion
200 is disengaged from the first transmission portion 100 and stops transmitting torque at the
disengaged position. That is, when the first transmission portion 100 and the second transmission
portion 200 are at the engaged position, the first transmission portion 100 and the second
transmission portion 200 can synchronously rotate, as shown in FIG. 3 and FIG. 7; and when the
first transmission portion 100 and the second transmission portion 200 are at the disengaged
position, thefirst transmission portion 100 and the second transmission portion 200 can separately
rotate, in other words, when the first transmission portion 100 rotates, the second transmission
portion 200 may rotate or may not rotate. Similarly, when the second transmission portion 200

rotates, the first transmission portion 100 may rotate or may not rotate, as shown in FIG. 4 and
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FIG. 8.

[0061] For example, the clutch apparatus 1 is applied to a vehicle steering system, and
when the second transmission portion 200 is at the engaged position, the vehicle steering system
can normally transmit moment of a steering wheel operated by adriver to a steering device.

[0062] When the second transmission portion 200 is at the disengaged position, the
steering wheel and the steering device are disconnected. In this case, the steering wheel isrotated,
and the steering device is not driven to move with the steering wheel, but the steering wheel can
still drive components, such as a combined switch, aclock spring, and an angle sensor, to normally
operate. The steering wheel in this state may be used as a simulator of vehicle driving and may
output a rotation angle signal of the steering wheel to an in-vehicle device or an external device.
For example, in this case, the steering wheel may be used for control in-vehicle multimedia and
playing aracing game. In addition, movement of the steering devicein this case does not drive the
steering wheel to move. For example, when the vehicle is in a remote driving state or an
autonomous driving state, the steering device moves to control the entire vehicle to steer, and the
steering wheel may not rotate with the steering device, to ensure safety of the driver and ride
comfort.

[0063] Inaddition, the sleeve 300 is sleeved on the second transmission portion 200, the
driving mechanism 400 includes the driving apparatus 430 and the linkage mechanism 450, the
linkage mechanism 450 is in a drive connection with the driving apparatus 430 and the sleeve 300
separately, and the driving apparatus 430 drives the linkage mechanism 450 to move, for example,
the driving apparatus 430 drives the linkage mechanism 450 to swing, to drive, through the sleeve
300, the second transmission portion 200 to move between the engaged position and the

disengaged position. In thisway, the second transmi ssion portion 200 can movethrough the driving
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apparatus 430, so that steering torque can be transmitted and transmitting steering torque can be
stopped.

[0064] In addition, by arranging the linkage mechanism 450, while a driving force is
transmitted between the driving apparatus 430 and the second transmission portion 200, the
linkage mechanism 450 can increase a force for driving the second transmission portion 200 to
move, and therefore, requirementsfor the driving force outputted by the driving apparatus 430 can
be reduced, and costs of the driving apparatus 430 are reduced. In addition, the linkage mechanism
450 can increase movement travel of the second transmission portion 200 and can transmit the
driving force in along distance between the driving apparatus 430 and the second transmission
portion 200, and with diversity of force transmission of the linkage mechanism 450, while the
sleeve 300 and the second transmission portion 200 are driven to move according to a
predetermined path, requirements for position of the driving apparatus 430 are reduced, and
arrangement flexibility of the driving apparatus 430 isimproved.

[0065] By arranging the sleeve 300, the sleeve 300 and the second transmission portion
200 can synchronously move in the axia direction of the second transmission portion 200, and the
driving apparatus 430 and the second transmission portion 200 can rotate in the circumferential
direction of the second transmission portion 200 in a same manner, so that the second transmission
portion 200 can be driven, through the sleeve 300, to move in the axia direction, and the second
transmission portion 200 can rotate without being affected by the sleeve 300.

[0066] In thisway, the clutch apparatus 1 according to the embodiments of the present
disclosure can transmit steering torque and stop transmitting steering torque with low costs and
flexible arrangement.

[0067] According to some specific embodiments of the present disclosure, as shown in

15



FIG. 3 and FIG. 4, there are afirst hinge point 310 and a second hinge point 410 between the
linkage mechanism 450 and the sleeve 300, and a connection line between the first hinge point
310 and the second hinge point 410 passes through a center of a cross section of the sleeve 300. In
thisway, aforce arm between thefirst hinge point 310 and the sleeve 300 and aforce arm between
the second hinge point 410 and the sleeve 300 are | ocated at asame straight line. That is, amoment
of the entire clutch apparatus 1 may be symmetrical relativeto acentral axis of the clutch apparatus
1, which helps to remove a turning moment of the sleeve 300, ensures that the sleeve 300 moves
in an extending direction of the sleeve 300, and increases movement smoothness of the second
transmission portion 200, preventing the second transmission portion 200 from being stuck during
movement.

[0068] It needs to be noted that the cross section of the sleeve 300 is a cross section
perpendicular to an axial direction of the sleeve 300.

[0069] For example, aplane on which across section of the sleeve 300 islocated passes
through the first hinge point 310 and the second hinge point 410 at the same time, the connection
line between the first hinge point 310 and the second hinge point 410 passes through a center of
the cross section, and a distance from the first hinge point 310 to the center of the cross section
and adistance from the second hinge point 410 to the center of the cross section may be the same.

[0070]  According to some specific embodiments of the present disclosure, as shown in
FIG. 1 and FIG. 2, the cross section of the sleeve 300 is annular, such as circular. The first hinge
point 310 and the second hinge point 410 are arranged opposite to each other in aradial direction
of the sleeve 300. Such shape rules of the sleeve 300 isfor ease of production and processing, and
disassembly and replacement. In addition, the entire sleeve 300 is uniformly forced, which avoids

stress concentration, and further ensures movement smoothness of the second transmission portion
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200. Certainly, it may be understood that, a shape of the cross section of the sleeve 300 is not
limited to this, for example, the shape may alternatively be square.

[0071]  According to some specific embodiments of the present disclosure, as shown in
FIG. 3 and FIG. 4, and FIG. 7 and FIG. 8, the clutch apparatus 1 further includes a third
transmission portion 500.

[0072] Thethird transmission portion 500 may alternatively be constructed into an axial
structure, the second transmission portion 200 is connected to the third transmission portion 500,
and the second transmission portion 200 cooperates with the third transmission portion 500 to
transmit torque. That is, the second transmission portion 200 and the third transmission portion
500 can synchronously rotate to transmit the torque, and the second transmission portion 200 is
movable relative to the third transmission portion 500 between the engaged position and the
disengaged position (that is, movable in an axial direction). The third transmission portion 500
may be fixed to the steering wheel.

[0073] Therefore, the second transmission portion 200 and the third transmission
portion 500 can synchronously rotate, that is, torque can be transmitted between the second
transmission portion 200 and the third transmission portion 500, and the second transmission
portion 200 and the third transmission portion 500 can independently move in the axial direction
of the second transmission portion 200 (an axial direction of the third transmission portion 500),
that is, when the second transmission portion 200 moves in the axial direction of the second
transmission portion 200, the third transmission portion 500 does not move. In thisway, when the
second transmission portion 200 is switchable between an engaged state and a disengaged state,
the steering wheel can continue to synchronously rotate with the third transmission portion 500,

ensuring that aposition of the steering wheel isstablein theaxial direction of thethird transmission
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portion 500, so that the steering wheel can be used to input steering torque, and regardiess of a
moving manner of the second transmission portion 200 in the axial direction, thethird transmission
portion 500 can remove the movement, and then the steering wheel does not move in the axial
direction.

[0074] In some embodiments of the present disclosure, the third transmission portion
500 is constructed to include a cavity 510, the second transmission portion 200 extends into the
cavity 510, one of an inner circumferential surface of the third transmission portion 500 and an
outer circumferential surface of the second transmission portion 200 is provided with a slide
groove and the other is provided with adliderail, the slide groove and the dlide rail both extend in
the axial direction of the first transmission portion 100 and the axia direction of the second
transmission portion 200, and the sliderail fitsinto the slide groove. The slide groove and the slide
rail may be splinesfitting with each other. The axial direction of thefirst transmission portion 100,
the axial direction of the second transmission portion 200, and the third transmission portion 500
may be paralel to each other. In this way, torque can be transmitted between the second
transmission portion 200 and the third transmission portion 500, and the second transmission
portion 200 and the third transmission portion 500 can relatively move in the axia direction with
easy processing and low difficulty.

[0075]  According to some specific embodiments of the present disclosure, as shown in
FIG. 9, the second transmission portion 200 includes a shaft portion 220 and a head portion 230.
The head portion 230 is connected to an end of the shaft portion 220 facing towards the first
transmission portion 100. For example, the head portion 230 and the shaft portion 220 may be
fixed by welding. When the second transmission portion 200 is at the engaged position, the head

portion 230 is engaged with the first transmission portion 100; and when the second transmission
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portion 200 is at the disengaged position, the head portion 230 is disengaged from the first
transmission portion 100.

[0076] For example, a cross-sectiona area of the head portion 230 may be greater than
a cross-sectional area of the shaft portion 220. In this way, when the second transmission portion
200 islocated at the engaged position, by arranging the head portion 230, the torque is more stably
transmitted between the second transmission portion 200 and the first transmission portion 100. In
addition, by arranging the shaft portion 220, production cost of the second transmission portion
200 can be reduced, assembling space required for the second transmission portion 200 is reduced,
and it isbeneficia to miniaturization of the clutch apparatus 1.

[0077] In some embodiments of the present disclosure, one of the first transmission
portion 100 and the second transmission portion 200 is constructed to include a flange 110, and
the other is constructed to include a groove 240. A cross section of the flange 110 and a cross
section of the groove 240 are constructed into non-circular adapted to each other. For example, the
flange 110 isformed on an end surface of the head portion 230 facing towardsthefirst transmission
portion 100, the groove 240 isformed on an end surface of thefirst transmission portion 100 facing
towards the head portion 230, and the cross section of the flange 110 and the cross section of the
groove 240 may be constructed into a cross shape, a rectangle, a wedge shape, a circular arc, an
involute curve, or other curves.

[0078] When the second transmission portion 200 is at the engaged position, the flange
110 extends into the groove 240; and when the second transmission portion 200 is at the
disengaged position, the flange 110 is disengaged from the groove 240. In this way, when the first
transmission portion 100 and the second transmission portion 200 are in an engaged state, the first

transmission portion 100 is stably connected to the second transmission portion 200 to stably
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transmit torque.

[0079] According to some specific embodiments of the present disclosure, as shown in
FIG. 3and FIG. 4, and FIG. 7 and FIG. 8, the clutch apparatus 1 further includes a housing 600.
At least apart of thefirst transmission portion 100, at least apart of the second transmission portion
200, and the sleeve 300 are arranged in the housing 600. For example, a part of the first
transmission portion 100, the second transmission portion 200, the sleeve 300, and a part of the
third transmission portion 500 may be arranged in the housing 600. The driving mechanism 400 is
mounted outside the housing 600.

[0080] By arranging the housing 600, on one hand, assembling position for the driving
mechanism 400 is provided, on the other hand, adirect contact area between the first transmission
portion 100 and the second transmission portion 200 and the outside can be reduced, and damage
possihility of thefirst transmission portion 100 and the second transmission portion 200 is reduced.

[0081] According to some specific embodiments of the present disclosure, as shown in
FIG. 3and FIG. 4, and FIG. 7 and FIG. 8, the first transmission portion 100 is supported on the
housing 600 by afirst bearing 610, the second transmission portion 200 is supported on the sleeve
300 by a second bearing 330, the sleeve 300 is supported on the housing 600 by a third bearing
320, and an end of the third transmission portion 500 away from the second transmission portion
200 may be supported in the housing 600 by a fourth bearing 520.

[0082] For example, the third bearing 320 may be a slide bearing, reducing sliding
friction between the sleeve 300 and the housing 600. In this way, a connection between the first
transmission portion 100 and the housing 600 is stable while facilitating relative rotation, a
connection between the seeve 300 and the second transmission portion 200 is stable while

facilitating relative rotation, a connection between the sleeve 300 and the housing 600 is stable
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while facilitating relative rotation, and a connection between the third transmission portion 500
and the housing 600 is stable while facilitating relative rotation.

[0083] Insome embodiments of the present disclosure, an inner circumferential surface
of the sleeve 300 and the outer circumferential surface of the second transmission portion 200 may
be constructed to include a structure such as stairs, and therefore, relative positions of the sleeve
300, the second transmission portion 200, and the second bearing 330 in an axial direction of the
clutch apparatus 1 are limited, ensuring that the sleeve 300 and the second transmission portion
200 can simultaneously move in the axial direction of the clutch apparatus 1.

[0084] According to some specific embodiments of the present disclosure, as shown in
FIG.3and FIG. 4, and FIG. 7 and FIG. 8, the clutch apparatus 1 further includes an el astic member
700. The elastic member 700 acts on the sleeve 300, and the elastic member 700 provides an elastic
force for constantly pushing the second transmission portion 200 towards the engaged position. In
this way, on one hand, a thrust force for pushing the second transmission portion 200 towards the
engaged position is increased, thereby increasing movement smoothness of the second
transmission portion 200 towards the engaged position; on the other hand, when the second
transmission portion 200 is located at the engaged position, the contact between the first
transmission portion 100 and the second transmission portion 200 is closer, the connectionis stable
without energy consumption, and afit clearanceis further reduced.

[0085] In some embodiments of the present disclosure, the clutch apparatus 1 further
includes a spring seat 340 and a spring sleeve 620. The spring seat 340 is sleeved on the second
transmission portion 200 and mounted in the sleeve 300, the spring sleeve 620 is deeved on the
second transmission portion 200 and mounted in the housing 600. The elastic member 700 is a

spring sleeved on the second transmission portion 200, and one end of the elastic member 700

21



abuts against the spring seat 340 and another end abuts against the interior of the spring sleeve 620.
For example, a central axis of the spring seat 340, a central axis of the spring sleeve 620, a central
axis of the elastic member 700, and a central axis of the second transmission portion 200 may
coincide.

[0086] In this way, on one hand, an elastic force for constantly pushing the second
transmission portion 200 towards the engaged position is easy to be provided by the el astic member
700; on the other hand, a moment of the entire second transmission portion 200 may keep
symmetrical relative to the central axis of the second transmission portion, so as to ensure that a
movement direction and an extending direction of the second transmission portion 200 isthe same,
thereby ensuring movement smoothness of the second transmission portion 200. In addition, by
arranging the spring seat 340 and the spring sleeve 620, it is ensured that the elastic force of the
elastic member 700 can be transferred to the sleeve 300 and the housing 600, and a position of the
elastic member 700 is stable.

[0087]  According to some specific embodiments of the present disclosure, as shown in
FIG. 2 and FIG. 5, the linkage mechanism 450 is hingedly connected to the sleeve 300 and the
spring seat 340 by a hinge shaft 460, and the housing 600 is provided with a strip-shaped hole 455
for the hinge shaft 460 to pass through, so as to facilitate mounting of the hinge shaft 460.

[0088] In thisway, connections of the linkage mechanism 450 with the sleeve 300 and
the spring seat 340 are stable, and it is easy for the linkage mechanism 450 to swing relative to the
sleeve 300 and the spring seat 340. In addition, the hinge shaft 460 can fix relative positions of the
spring seat 340 and the sleeve 300, in this way, the hinge shaft 460 may be used to fix axial
positions of the spring seat 340 and the sleeve 300 at the same time, so that the elastic force of the

elastic member 700 ismorereliable and accurately acts on the sleeve 300. In addition, arrangement
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of the strip-shaped hole 455 is convenient for the hinge shaft 460 to pass through the housing 600
and be hingedly connected to the sleeve 300, and the hinge shaft 460 can movein alength direction
of the strip-shaped hole 455, so that when the second transmission portion 200 is driven to move,
the hinge shaft 460 can move.

[0089]  According to some specific embodiments of the present disclosure, as shown in
FIG. 5to FIG. 7, the driving mechanism 400 further includes a transmission mechanism 440. The
driving apparatus 430 is hingedly connected to the housing 600, the driving apparatus 430 isin a
drive connection with the linkage mechanism 450 through the transmission mechanism 440, and
the linkage mechanism 450 is separately hingedly connected to the transmission mechanism 440,
the housing 600, and the sleeve 300.

[0090] Inthisway, the driving mechanism 400 adopts the transmission mechanism 440
to transfer a driving force of the driving apparatus 430 to the linkage mechanism 450. Transfer of
the driving force is stable, and after the driving force acts on the transmission mechanism 440, a
direction of aforce outputted by the transmission mechanism 440 may be different from thedriving
force of the driving apparatus 430. Therefore, the direction of aforce outputted by the transmission
mechanism 440 can better meet requirements for movement of the linkage mechanism 450,
increasing arrangement flexibility of the driving mechanism 400.

[0091] In some embodiments of the present disclosure, the linkage mechanism 450
includes afirst swing connecting rod 451, a second swing connecting rod 452, and a longitudinal
connecting rod 453. One end of the first swing connecting rod 451 is hingedly connected to the
transmission mechanism 440, another end of the first swing connecting rod 451 is hingedly
connected to the sleeve 300. One end of the second swing connecting rod 452 is hingedly

connected to the transmission mechanism 440, another end of the second swing connecting rod
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452 is hingedly connected to the sleeve 300. One end of the longitudinal connecting rod 453 is
hingedly connected to the housing 600, and another end of the longitudinal connecting rod 453 is
hingedly connected to the first swing connecting rod 451 and the second swing connecting rod
452.

[0092] For example, thefirst swing connecting rod 451 and the second swing connecting
rod 452 may be located on two opposite sides of the sleeve 300. A distance from a position of each
swing connecting rod connected to the longitudinal connecting rod 453 to a position of the swing
connecting rod hingedly connected to the sleeve 300 may be smaller than a distance from the
position of each swing connecting rod connected to the longitudina connecting rod 453 to a
position of the swing connecting rod hingedly connected to the transmission mechanism 440.

[0093] Two swing connecting rods are arranged to act on the sleeve 300, enabling the
entire sleeve 300 to be forced more uniformly, so as to improve movement stability of the sleeve
300. In addition, arrangement of the longitudinal connecting rod 453 facilitates synchronous
movement of the first swing connecting rod 451 and the second swing connecting rod 452, and
two ends of the first swing connecting rod 451 and two ends of the second swing connecting rod
452 can swing with the longitudinal connecting rod 453 as a pivot point. Each swing connecting
rod can form a structure similar to a"seesaw"”, so that aforce that the linkage mechanism 450 acts
on the sleeve 300 may be greater than the driving force of the driving apparatus 430. In addition,
with arrangement of the linkage mechanism 450, the driving apparatus 430 does not need to be
directly connected to the sleeve 300, which helps to reduce a volume of the entire driving
mechanism 400 in the axial direction of the clutch apparatus 1.

[0094] In someembodiments of the present disclosure, the transmission mechanism 440

includes an output screw rod 441 and an output nut 442. The output screw rod 441 isin adrive
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connection with the driving apparatus 430, the output nut 442 is sleeved on the output screw rod
441 and threadedly fits onto the output screw rod 441. The end of the first swing connecting rod
451 and the end of the second swing connecting rod 452 are hingedly connected to the output nut
442.

[0095] For example, the driving apparatus 430 can drive the output screw rod 441 to
rotate. The output screw rod 441 threadedly fits into the output nut 442, and therefore, when the
output screw rod 441 rotates, the output nut 442 moves in an axial direction of the output screw
rod 441, and in this case, the output nut 442 drives two swing connecting rods to swing, and then
drives the sleeve 300 and the second transmission portion 200 to move in the axial direction of the
clutch apparatus 1, to transform rotation of the driving apparatus 430 into linear reciprocating
motion of the second transmission portion 200.

[0096] As shown in FIG. 10, the transmission mechanism 440 further includes a
transmission screw rod 443, afirst transmission gear 444, and a second transmission gear 445. The
driving apparatus 430 is amotor, and the transmission screw rod 443 is in a drive connection with
amotor shaft of the motor, where a moving direction of the deeve 300 in the axia direction of the
clutch apparatus 1 can be controlled by arotation direction of the motor shaft of the motor (that is,
rotation in a forward direction and a reverse direction). The first transmission gear 444 meshes
with the transmission screw rod 443, the second transmission gear 445 is connected to the first
transmission gear 444 and rotates with the first transmission gear 444, and the second transmission
gear 445 meshes with the output screw rod 441.

[0097] For example, the first transmission gear 444 and the second transmission gear
445 may coaxialy rotate. For example, the first transmission gear 444 and the second transmission

gear 445 may be integrally formed, central axes of the first transmission gear 444 and the second
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transmission gear 445 may coincide, diameters of the first transmission gear 444 and the second
transmission gear 445 may be different, and tooth types of the first transmission gear 444 and the
second transmission gear 445 may be helical gears.

[0098] In this way, through transfer of the first transmission gear 444 and the second
transmission gear 445, a driving rotation speed and driving torque outputted by the driving
apparatus 430 is different from arotation speed and torque received by the output screw rod 441.
For example, the rotation speed of the output screw rod 441 may be smaller than the driving
rotation speed outputted by the driving apparatus 430, and the torque of the output screw rod 441
may be greater than the driving torque outputted by the driving apparatus 430. In this case, the
linkage mechanism 450 moves at a relatively slow speed and is subjected to a relatively high
driving force, which helps to improve movement stability of the linkage mechanism 450.

[0099] According to some specific embodiments of the present disclosure, as shown in
FIG. 2, FIG. 5, and FIG. 6, the first swing connecting rod 451 and the second swing connecting
rod 452 are separately hingedly connected to two radial sides of the output nut 442. A hinge axis
of the first swing connecting rod 451 coincides with a hinge axis of the second swing connecting
rod 452 and is perpendicular to an axia direction of the output nut 442,

[0100] A force arm between the first swing connecting rod 451 and the output nut 442
and a force arm between the second swing connecting rod 452 and the output nut 442 may be
located in the same straight line, and the straight line is perpendicular to the axial direction of the
output nut 442. In this way, when the output nut 442 drives the first swing connecting rod 451 and
the second swing connecting rod 452 to swing, moments that the first swing connecting rod 451
and the second swing connecting rod 452 are subjected to from the output nut 442 are the same,

S0 as to ensure that the first swing connecting rod 451 and the second swing connecting rod 452
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synchronously move and have stable relative positions.

[0101] According to some specific embodiments of the present disclosure, as shown in
FIG. 5 and FIG. 6, the longitudinal connecting rod 453 is hingedly connected between two ends
of the first swing connecting rod 451 and between two ends of the second swing connecting rod
452. A position of a hinge joint between the longitudinal connecting rod 453 and the first swing
connecting rod 451 in a length direction of the first swing connecting rod 451 is the same as a
position of a hinge joint between the longitudinal connecting rod 453 and the second swing
connecting rod 452 in alength direction of the second swing connecting rod 452.

[0102] In this way, a motion amplitude of the first swing connecting rod 451 and a
motion amplitude of the second swing connecting rod 452 are the same, so that a movement
direction of the sleeve 300 is consistent with the axia direction to improve movement smoothness
of the clutch apparatus 1. In addition, each swing connecting rod is easy to form a "seesaw"
structure.

[0103] A vehiclesteering system according to the embodiments of the present disclosure
is described below with reference to the accompanying drawings. The vehicle steering system
includes a clutch apparatus 1, a steering wheel, and a steering device.

[0104] The steering wheel is in a drive connection with one of a first transmission
portion 100 and a second transmission portion 200, and the steering device isin adrive connection
with the other of the first transmission portion 100 and the second transmission portion 200. For
example, the steering wheel is in a drive connection with one of a third transmission portion 500
and the second transmission portion 200 and transmits torque, and the steering deviceisin adrive
connection with the first transmission portion 100 and transmits torque.

[0105]  According to the vehicle steering system of the present disclosure, by using the
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clutch apparatus 1 according to the foregoing embodiments of the present disclosure, rotation
torque can be transmitted and transmitting rotation torque can be stopped with low costs and
flexible arrangement.

[0106] In some embodiments of the present disclosure, the vehicle steering system
further includes a rotation angle limiting device 30100. The rotation angle limiting device is
connected to one of the first transmission portion 100 and the second transmission portion 200.
When the second transmission portion 200 is located at a disengaged position, the rotation angle
limiting device 30100 limits a maximum rotation angle of the steering wheel by limiting a
maximum rotation angle of one of the first transmission portion 100 and the second transmission
portion 200.

[0107] For example, the first transmission portion 100 is connected to the steering
device such as a wheel, the second transmission portion 200 is connected to the steering wheel,
the second transmission portion 200 is movable between an engaged position and the disengaged
position. The second transmission portion 200 is engaged with the first transmission portion 100
and transmits rotation torque of the steering wheel to the wheel at the engaged position, to
implement linkage movement between the wheel and the steering wheel, for example, when the
steering whedl isrotated to the left, the wheel is rotated to the left, and when the steering wheel is
rotated to the right, the wheel is rotated to the right. The second transmission portion 200 is
disengaged from the first transmission portion 100 and stops transmitting rotation torque of the
steering wheel to the wheel at the disengaged position, to implement separate rotation of the wheel
and the steering wheel, for example, when the wheel is rotated to the left, the steering wheel may
not be rotated, and when the steering whee! is rotated to the left, the wheel may not be rotated.

[0108] In addition, the rotation angle limiting device 30100 is connected to the second
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transmission portion 200, and when the second transmission portion 200 is located at the
disengaged position, the rotation angle limiting device 30100 limits a maximum rotation angle of
the steering wheel by limiting a maximum rotation angle of the second transmission portion 200.
In this way, the clutch apparatus 1 is separately arranged, it is convenient to transmit torque and
stop transmitting torque between the steering wheel and the wheel, and when the clutch apparatus
lisin acoupled state, [imiting the maximum rotation angle of the steering wheel does not affect
rotation of the wheel, ensuring normal driving of avehicle.

[0109] In some embodiments of the present disclosure, as shown in FIG. 11 and FIG.
12, the second transmission portion 200 passes through the rotation angle limiting device 30100,
a connection position of the rotation angle limiting device 30100 with the second transmission
portion 200 is adjacent to an end of the second transmission portion 200 facing towards the first
transmission portion 100. That is, a distance from the connection position of the rotation angle
limiting device 30100 with the second transmission portion 200 to the first transmission portion
100 is smaller than a distance from the connection position of the rotation angle limiting device
30100 with the second transmission portion 200 to the steering wheel. A vehicle body has large
gpace in which the first transmission portion 100 and the second transmission portion 200 is
connected, and therefore, the rotation angle limiting device 30100 is arranged at an end of the
second transmission portion 200 facing towards the first transmission portion 100, thereby
reducing arrangement difficulty of the rotation angle limiting device 30100 and improving space
utilization of the vehicle. The second transmission portion 200 passes through the rotation angle
limiting device 30100, facilitating circumferential limitation on the second transmission portion
200 and reducing occupied space.

[0110]  Insomeembodiments of the present disclosure, as shown in FIG. 13, therotation
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angle limiting device 30100 islocated on a side of the head portion 230 facing away from the first
transmission portion 100. Therefore, space is fully utilized, and the rotation angle limiting device
30100 is connected to the second transmission portion 200 in an axial direction, facilitating
transmission of limiting torque, so that the rotation angle limiting device 30100 limits the
maximum rotation angle of the second transmission portion 200 more effectively.

[0111] According to some specific embodiments of the present disclosure, as shown in
FIG. 11, FIG. 14, and FIG. 15, the rotation angle limiting device 30100 includes a rotating gear
3001 and a movable member 30302.

[0112] Therotating gear 3001 is connected to the second transmission portion 200 and
rotates with the second transmission portion 200. A first limiting structure 30012 is arranged on
the rotating gear 3001, and a second limiting structure 3003 is arranged on the movable member
30302. When rotating with the second transmission portion 200, the rotating gear 3001 drives the
movable member 30302 to move, to cause the first limiting structure 30012 abuts against the
second limiting structure 3003. The second limiting structure 3003 includes a first limiting sub-
structure 30031 and a second limiting sub-structure 30032, and the first limiting sub-structure
30031 and the second limiting sub-structure 30032 limits amaximum rotation angle of the rotating
gear 3001 by stopping the first limiting structure 30012.

[0113] For example, therotating gear 3001 and the second transmission portion 200 may
befixedinacircumferential direction of the second transmission portion 200, and the rotating gear
3001 and the second transmission portion 200 may relatively move in an axia direction of the
second transmission portion 200. For example, the rotating gear 3001 and the second transmission
portion 200 may be connected by a spline, or the rotating gear 3001 and the second transmission

portion 200 may be fitted by a tooth and a toothed groove. For example, when the second
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transmission portion 200 moves to the disengaged position, the tooth meshes with the toothed
groove, and when the second transmission portion 200 moves to the engaged position, the tooth is
disengaged from the toothed groove.

[0114] In addition, the first limiting sub-structure 30031 and the second limiting sub-
structure 30032 may be arranged at intervalsin acircumferential direction of the movable member
30302, and the first limiting structure 30012 is located between the first limiting sub-structure
30031 and the second limiting sub-structure 30032. For example, the second transmission portion
200 is located at the disengaged position, viewed from above the vehicle, when the second
transmission portion 200 rotates counterclockwise (that is, rotates | eft) to alimit position, the first
limiting structure 30012 abuts against the first [imiting sub-structure 30031; and when the second
transmission portion 200 rotates clockwise (for example, rotates right) to alimit position, the first
[imiting structure 30012 abuts against the second limiting sub-structure 30032.

[0115] Arrangement of the first limiting structure 30012 and the second limiting
structure 3003 facilitates limitation on a rotation angle of the second transmission portion 200 at
the disengaged position, and such a limiting manner is a mechanica limitation without energy
consumption.

[0116] According to some specific embodiments of the present disclosure, as shown in
FIG. 14 and FIG. 16, the rotating gear 3001 is provided with a spiral groove 30011, a guide shaft
30021 is arranged on the movable member 30302, the guide shaft 30021 movably fits into the
spiral groove 30011, and when moving with the second transmission portion 200, the rotating gear
3001 drives the movable member 30302 to move through the guide shaft 30021.

[0117] For example, during rotation of the rotating gear 3001 around a central axis of

the rotating gear 3001, the guide shaft 30021 moves relative to the spiral groove 30011, and since
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the guide shaft 30021 is arranged on the movable member 30302, the guide shaft 30021 drivesthe
movable member 30302 to move relative to the fixed member 3004. In this way, the movable
member 30302 moves relative to the housing 600 in aradia direction of the second transmission
portion 200, and therefore, when the clutch apparatus 1 is in a decoupled state, the maximum
rotation angle of the steering wheel is greater than 360°.

[0118] A vehicle according to the embodiments of the present disclosure is described
below with the accompanying drawings. The vehicle includes the vehicle steering system
according to the embodiments of the present disclosure.

[0119] Thevehicle according to the embodiments of the present disclosure, by using the
vehicle steering system according to the foregoing embodiment of the present disclosure, can
transmit steering torque and stop transmitting steering torque with low costs and flexible
arrangement.

[0120] Other configurations and operations of the clutch apparatus 1, the vehicle
steering system, and the vehicle according to the embodi ments of the present disclosure are known
to those of ordinary skill in the art and will not be described in detail herein.

[0121] Inthe description of this specification, description of reference terms such as"a
specific embodiment” or "a specific example”, means including specific features, structures,
materials, or features described in the embodiment or example 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.

[0122]  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
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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 ISCLAIMED IS:

1. A clutch apparatus (1), comprising:

afirst transmission portion (100) and a second transmission portion (200), wherein the second
transmission portion (200) is movable between an engaged position and a disengaged position, the
second transmission portion (200) is engaged with the first transmission portion (100) and
transmits torque at the engaged position, and the second transmission portion (200) is disengaged
from the first transmission portion (100) position and stops transmitting torque at the disengaged
position;

adeeve (300), sleeved on the second transmission portion (200); and

adriving mechanism (400), comprising adriving apparatus and alinkage mechanism, wherein
the linkage mechanism is in a drive connection with the driving apparatus and the sleeve (300)
separately, and the driving apparatus drives the linkage mechanism to move, to drive, through the
sleeve (300), the second transmission portion (200) to move between the engaged position and the

disengaged position.

2. The clutch apparatus (1) according to claim 1, wherein there are afirst hinge point (310) and
asecond hinge point (410) between the linkage mechanism and the sleeve (300), and a connection
line between the first hinge point (310) and the second hinge point (410) passes through a center

of across section of the sleeve (300).

3. Theclutch apparatus (1) according to claim 2, wherein the cross section of the deeve (300) is
annular, and the first hinge point (310) and the second hinge point (410) are arranged opposite to

each other in aradia direction of the sleeve (300).
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4. The clutch apparatus (1) according to any one of claims 1 to 3, further comprising:

athird transmission portion (500), wherein the second transmission portion (200) is connected
to the third transmission portion (500), the second transmission portion (200) cooperates with the
third transmission portion (500) to transmit torque, and the second transmission portion (200) is
movable relative to the third transmission portion (500) between the engaged position and the

disengaged position.

5. The clutch apparatus (1) according to claim 4, wherein the third transmission portion (500) is
constructed to comprise a cavity (510), and the second transmission portion (200) extends into the
cavity (510); and

one of an inner circumferential surface of the third transmission portion (500) and an outer
circumferential surface of the second transmission portion (200) is provided with a slide groove,
the other is provided with a dlide rail, the slide groove and the slide rail both extend in an axia
direction of thefirst transmission portion and an axial direction of the second transmission portion,

and the dliderail fitsinto the slide groove.

6. The clutch apparatus (1) according to any one of clams 1 to 5, wherein the second
transmission portion (200) comprises:

a shaft portion (220); and

a head portion (230), connected to an end of the shaft portion (220) facing towards the first
transmission portion (100), wherein

when the second transmission portion (200) is at the engaged position, the head portion (230)
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is engaged with the first transmission portion (100); and
when the second transmission portion (200) is at the disengaged position, the head portion

(230) is disengaged from the first transmission portion (100).

7. The clutch apparatus (1) according to any one of claims 1 to 6, wherein one of the first
transmission portion (100) and the second transmission portion (200) is constructed to comprise a
flange (110), the other is constructed to comprise a groove (240), and a cross section of the flange
(110) and a cross section of the groove (240) are constructed into non-circular shapes adapted to
each other, wherein

when the second transmission portion (200) is at the engaged position, the flange (110) extends
into the groove (240); and

when the second transmission portion (200) is at the disengaged position, the flange (110) is

disengaged from the groove (240).

8. The clutch apparatus (1) according to any one of clams 1 to 7, further comprising:
a housing (600), wherein at least a part of the first transmission portion (100), at least a part
of the second transmission portion (200), and the sleeve (300) are arranged in the housing (600),

and the driving mechanism (400) is mounted on the housing (600).

9. The clutch apparatus (1) according to claim 8, wherein the first transmission portion (100) is
supported on the housing (600) by afirst bearing (610);
the second transmission portion (200) is supported on the sleeve (300) by a second bearing

(330); and
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the sleeve (300) is supported on the housing (600) by athird bearing (320).

10. The clutch apparatus (1) according to claim 8 or 9, further comprising:
an elastic member (700), acting on the sleeve (300) and providing an elastic force for

constantly pushing the second transmission portion (200) towards the engaged position.

11. The clutch apparatus (1) according to claim 10, further comprising:

a spring seat (340), sleeved on the second transmission portion (200) and mounted in the
sleeve (300); and

a spring sleeve (620), sleeved on the second transmission portion (200) and mounted in the
housing (600), wherein

the el astic member (700) isaspring sleeved on the second transmission portion (200), one end
of the elastic member (700) abuts against the spring seat (340) and another end abuts against an

interior of the spring sleeve (620).

12. The clutch apparatus (1) according to claim 11, wherein the linkage mechanism is hingedly
connected to the sleeve (300) and the spring seat (340) by a hinge shaft (460), and the housing

(600) is provided with a strip-shaped hole (455) for the hinge shaft to pass through.

13. The clutch apparatus (1) according to any one of claims 8 to 12, wherein the driving
mechanism (400) further comprises:
a transmission mechanism (440), wherein the driving apparatus is in a drive connection with

the linkage mechanism through the transmission mechanism, the driving apparatus (430) is
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hingedly connected to the housing (600), and the linkage mechanism (450) is separately hingedly

connected to the transmission mechanism (440), the housing (600), and the sleeve (300).

14. The clutch apparatus (1) according to clam 13, wherein the linkage mechanism (450)
Comprises:

afirst swing connecting rod (451), wherein one end of the first swing connecting rod (451) is
hingedly connected to the transmission mechanism, and another end of the first swing connecting
rod (451) is hingedly connected to the sleeve (300);

a second swing connecting rod (452), wherein one end of the second swing connecting rod
(452) is hingedly connected to the transmission mechanism, and another end of the second swing
connecting rod (452) is hingedly connected to the sleeve (300); and

alongitudina connecting rod (453), wherein one end of the longitudinal connecting rod (453)
is hingedly connected to the housing (600), and another end of the longitudina connecting rod
(453) is hingedly connected to the first swing connecting rod (451) and the second swing

connecting rod (452).

15. The clutch apparatus (1) according to claim 14, wherein the transmission mechanism (440)
Comprises:

an output screw rod (441), wherein the output screw rod (441) is in a drive connection with
the driving apparatus (430); and

an output nut (442), wherein the output nut (442) is sleeved on the output screw rod (441) and
threadedly fits onto the output screw rod (441), wherein the end of the first swing connecting rod

(451) and the end of the second swing connecting rod (452) are hingedly connected to the output
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nut.

16. The clutch apparatus (1) according to claim 15, wherein the transmission mechanism (440)
further comprises:

a transmission screw rod (443), wherein the driving apparatus (430) is a motor, and the
transmission screw rod (443) isin adrive connection with amotor shaft of the motor;

a first transmission gear (444), wherein the first transmission gear (444) meshes with the
transmission screw rod (443); and

a second transmission gear (445), wherein the second transmission gear (445) is connected to
the first transmission gear (444) and rotates with the first transmission gear (444), and the second

transmission gear (445) meshes with the output screw rod (441).

17. The clutch apparatus (1) according to claim 15 or 16, wherein the first swing connecting rod
(451) and the second swing connecting rod (452) are hingedly connected to two radial sides of the
output nut (442) respectively, and a hinge axis of the first swing connecting rod (451) coincides
with a hinge axis of the second swing connecting rod (452) and is perpendicular to a radial

direction of the output nut (442).

18. The clutch apparatus (1) according to any one of claims 14 to 17, wherein the longitudinal
connecting rod (453) is hingedly connected between two ends of the first swing connecting rod
(451) and between two ends of the second swing connecting rod (452), and a position of a hinge
joint between the longitudinal connecting rod (453) and the first swing connecting rod (451) in a

length direction of the first swing connecting rod (451) is the same as a position of a hinge joint
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between the longitudinal connecting rod (453) and the second swing connecting rod (452) in a

length direction of the second swing connecting rod (452).

19. A vehicle steering system, comprising:

the clutch apparatus (1) according to any one of claims 1 to 18;

a steering wheel, wherein the steering wheel is in a drive connection with one of the first
transmission portion (100) and the second transmission portion (200); and

a steering device, wherein the steering device is in a drive connection with the other of the

first transmission portion (100) and the second transmission portion (200).

20. Thevehicle steering system according to claim 19, further comprising arotation anglelimiting
device, wherein the rotation angle limiting device is connected to one of the first transmission
portion (100) and the second transmission portion (200), and when the second transmission portion
(200) is at the disengaged position, the rotation angle limiting device limits a maximum rotation
angle of the steering wheel by limiting a maximum rotation angle of one of the first transmission

portion (100) and the second transmission portion (200).

21. A vehicle, comprising: the vehicle steering system according to claim 20.
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