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(57) Abrégé/Abstract:

A vehicle, which has a brake system. The brake system comprises a brake master cylinder assembly, a displacement sensor, an
electric hydraulic assembly and a control unit. The brake master cylinder assembly is suitable for being connected to a brake pedal.
The displacement sensor is mounted at the brake master cylinder assembly, so as to measure the displacement of a master
cylinder piston in the brake master cylinder assembly. The electric hydraulic assembly and the brake master cylinder assembly are
separately arranged and connected by means of a connection oil pipe, so as to realize the communication of a brake fluid, and are
suitable for being connected to a wheel brake. The control unit is in communication connection with the displacement sensor and
the electric hydraulic assembly, and controls, according to an action or a brake command of the brake pedal, the electric hydraulic
assembly to output the brake fluid to the wheel brake.
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ABSTRACT

A vehicle is provided, including a brake system. The brake system includes a brake master
cylinder assembly, a displacement sensor, an electro-hydraulic assembly, and a control unit. The
brake master cylinder assembly is configured to connect to a brake pedal. The displacement sensor
is mounted on the brake master cylinder assembly to detect a displacement of a master cylinder
piston inside the brake master cylinder assembly. The electro-hydraulic assembly is arranged
separately from the brake master cylinder assembly, connected to the brake master cylinder
assembly by a connecting oil pipe to implement communication of a brake fluid, and configured
to connect to a wheel brake. The control unit is communicatively connected to the displacement
sensor and the electro-hydraulic assembly, and controls, according to an action of the brake pedal

or a brake command, the electro-hydraulic assembly to output the brake fluid to the wheel brake.
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BRAKE SYSTEM AND VEHICLE HAVING SAME

CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to and benefits of Chinese Patent
Application No. 202111317737.2, entitled “BRAKE SYSTEM AND VEHICLE HAVING SAME”
and filed on November 9, 2021. The entire content of the above-referenced application is

incorporated herein by reference.

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

specifically, to a brake system and a vehicle including same.

BACKGROUND

[0003] A brake system in the related art is usually a combination of a vacuum booster
master cylinder and an antilock brake system (ABS) module. The vacuum booster master cylinder
has a large volume, occupies a lot of space, is complex to repair and replace, and further, requires
arrangement of a vacuum pump. Moreover, there is no displacement sensor in the combination of
the vacuum booster master cylinder and the ABS module. As a result, brake-by-wire cannot be

implemented, and the control accuracy of a braking force is low.

SUMMARY
[0004] The present disclosure is intended to resolve at least one of the technical
problems existing in the related art. To this end, an objective of the present disclosure is to provide

a brake system. The brake system has advantages such as precise braking force control, easy
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disassembly and assembly, convenient mounting, and a high space utilization.

[0005] The present disclosure further provides a vehicle including the foregoing brake
system.

[0006] To achieve the foregoing objective, according to an embodiment of first aspect
of the present disclosure, a brake system is provided, including: a brake master cylinder assembly,
a displacement sensor, an electro-hydraulic assembly, and a control unit. The brake master cylinder
assembly is configured to connect to a brake pedal. The brake master cylinder assembly includes
a master cylinder housing and a master cylinder piston. The master cylinder piston is reciprocally
arranged inside the master cylinder housing and defines a compression chamber inside the master
cylinder housing. The displacement sensor is mounted on the brake master cylinder assembly to
detect a displacement of the master cylinder piston. The electro-hydraulic assembly is arranged
separately from the brake master cylinder assembly and connected to the brake master cylinder
assembly by a connecting oil pipe to implement communication of a brake fluid. The electro-
hydraulic assembly is configured to connect to a wheel brake. The control unit is communicatively
connected to both the displacement sensor and the electro-hydraulic assembly. The control unit
controls, according to an action of the brake pedal or a brake command, the electro-hydraulic
assembly to output the brake fluid to the wheel brake.

[0007] The brake system according to this embodiment of the present disclosure has
advantages such as precise braking force control, easy disassembly and assembly, convenient
mounting, and a high space utilization.

[0008] According to some embodiments of the present disclosure, the brake master
cylinder assembly further includes a push rod. The push rod is connected to the master cylinder

piston and configured to connect to the brake pedal. The displacement sensor is mounted on the
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master cylinder housing and is connected to the master cylinder piston.

[0009] According to some embodiments of the present disclosure, the displacement
sensor includes a signal generator and a signal receiver. The signal generator is mounted inside the
master cylinder housing and connected to an end of the master cylinder piston adjacent to a push
rod. The signal receiver is mounted outside the master cylinder housing and communicatively
connected to both the signal generator and the control unit.

[0010] According to some embodiments of the present disclosure, an inner wall of the
master cylinder housing is provided with a chute extending along a movement direction of the
master cylinder piston. The signal generator is slidably fitted to the chute.

[0011] According to some embodiments of the present disclosure, the signal generator
includes a magnetic component and a magnetic component mounting bracket. The magnetic
component mounting bracket includes a radial section and an axial section. The radial section
extends along a radial direction of the master cylinder housing and has one end mounted on the
master cylinder piston. The axial section extends along an axial direction of the master cylinder
housing and has one end connected to an other end of the radial section. An other end of the axial
section is slidably fitted to the chute.

[0012] According to some embodiments of the present disclosure, an outer periphery of
the master cylinder piston is sheathed with a mounting ring. The mounting ring is provided with a
ring groove extending along a circumferential direction thereof. The one end of the radial section
is mounted in the ring groove.

[0013] According to some embodiments of the present disclosure, a depth of the chute
is not less than a movement stroke of the master cylinder piston. A depth direction of the chute is

the same as or parallel to the movement direction of the master cylinder piston.
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[0014] According to some embodiments of the present disclosure, the signal receiver
includes a Hall sensing apparatus. The Hall sensing apparatus is configured to sense a magnetic
field strength of the signal generator to detect the action of the brake pedal.

[0015] According to some embodiments of the present disclosure, the master cylinder
piston includes a first master cylinder piston and a second master cylinder piston. The first master
cylinder piston is connected to both the push rod and the displacement sensor. The second master
cylinder piston is located at an end of the first master cylinder piston facing away from the push
rod. The compression chamber includes a first compression chamber and a second compression
chamber. The first compression chamber is formed between the first master cylinder piston and
the second master cylinder piston. The second compression chamber is formed between a side of
the second master cylinder piston facing away from the first master cylinder piston and the master
cylinder housing,.

[0016] According to some embodiments of the present disclosure, the brake master
cylinder assembly further includes a first return spring and a second return spring. The first return
spring is arranged inside the first compression chamber and located between the first master
cylinder piston and the second master cylinder piston. The second return spring is arranged inside
the second compression chamber and located between the side of the second master cylinder piston
facing away from the first master cylinder piston and the master cylinder housing.

[0017] According to some embodiments of the present disclosure, the brake system
further includes an oil pot. The oil pot is mounted outside the master cylinder housing and fixedly
connected to the master cylinder housing. The oil pot includes a first opening, a second opening,
and a third opening. The master cylinder housing is provided with a first oil passage and a second

oil passage. The first oil passage communicates with the first opening and the first compression
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chamber. The second oil passage communicates with the second opening and the second
compression chamber. The third opening communicates with the electro-hydraulic assembly.

[0018] According to some embodiments of the present disclosure, the brake system
further includes an oil pot. The oil pot is arranged separately from the brake master cylinder
assembly and includes a first opening, a second opening, and a third opening. The oil pot
communicates with the brake master cylinder assembly through a first pipeline and a second
pipeline. The first pipeline communicates with the first opening and the first compression chamber.
The second pipeline communicates with the second opening and the second compression chamber.
The third opening communicates with the electro-hydraulic assembly.

[0019] According to some embodiments of the present disclosure, the brake system
further includes an oil pot. The oil pot is arranged separately from the brake master cylinder
assembly and includes two openings. An opening of the oil pot communicates with a three-way
valve or a three-way pipe. The three-way valve or the three-way pipe communicates with the brake
master cylinder assembly through a first pipeline and a second pipeline. The first pipeline and the
second pipeline communicate with the first compression chamber and the second compression
chamber respectively. The other opening of the oil pot communicates with the electro-hydraulic
assembly.

[0020] According to some embodiments of the present disclosure, the brake pedal acts
synchronously with the master cylinder piston.

[0021] According to some embodiments of the present disclosure, the brake system
further includes a stroke simulator. The stroke simulator is mounted on the electro-hydraulic
assembly. The stroke simulator is connected to the brake master cylinder assembly to implement

communication of the brake fluid. By applying a return pressure to the brake fluid delivered to the

CA 03232905 2024- 3- 22



brake master cylinder assembly, the stroke simulator provides the brake pedal with a damping
force that increases with a pedaling depth.

[0022] According to some embodiments of the present disclosure, the electro-hydraulic
assembly includes a hydraulic housing and an electric brake assembly. The control unit and the
stroke simulator are mounted on the hydraulic housing. The electric brake assembly is mounted
on the hydraulic housing and includes a pressure chamber. The pressure chamber is connected to
the brake master cylinder assembly and the wheel brake respectively.

[0023] According to some embodiments of the present disclosure, the stroke simulator
is located on a lower side of the hydraulic housing.

[0024] According to some embodiments of the present disclosure, the electric brake
assembly includes a brake housing, a drive motor, a deceleration and torque-increasing apparatus,
a transmission screw rod, a transmission nut, and a brake piston. The brake housing is mounted on
the hydraulic housing. The drive motor is mounted on the hydraulic housing. The deceleration and
torque-increasing apparatus is transmission-connected to the drive motor and arranged on the
hydraulic housing. The transmission screw rod is transmission-connected to the deceleration and
torque-increasing apparatus. The transmission nut is threadedly connected to the transmission
screw rod. The brake piston is mounted inside the brake housing and connected to the transmission
nut. The brake piston and the brake housing form the pressure chamber.

[0025] According to some embodiments of the present disclosure, the brake system
further includes a brake fluid shut-off valve. The brake master cylinder assembly is connected to
the wheel brake by the brake fluid shut-off valve. The brake fluid shut-off valve is configured to
control transmission of the brake fluid between the brake master cylinder assembly and the wheel

brake.
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[0026] According to an embodiment of a second aspect of the present disclosure, a
vehicle is provided, including the brake system according to the embodiment of the first aspect of
the present disclosure.

[0027] By utilizing the brake system according to the embodiment of the first aspect of
the present disclosure, the vehicle according to the embodiment of the second aspect of the present
disclosure has advantages such as precise braking force control, easy disassembly and assembly,
convenient mounting, and a high space utilization.

[0028] Additional aspects and advantages of the present disclosure are partially
provided in the following description, and partially become apparent in the following description

or understood through the practice of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The foregoing and/or additional aspects and advantages of this application
become apparent and comprehensible in the description made with reference to the following
accompanying drawing.

[0030] FIG. 1 is a schematic structural diagram of a brake system according to an
embodiment of the present disclosure;

[0031] FIG. 2 is a schematic structural diagram of a brake system according to an
embodiment of the present disclosure from another perspective;

[0032] FIG. 3 is a schematic structural diagram of a brake system according to an
embodiment of the present disclosure from still another perspective;

[0033] FIG. 4 is a schematic structural diagram of a brake system according to another

embodiment of the present disclosure;
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[0034] FIG. 5 is a cross-sectional view of a brake master cylinder assembly of a brake
system according to an embodiment of the present disclosure;

[0035] FIG. 6 is another cross-sectional view of a brake master cylinder assembly of a
brake system according to an embodiment of the present disclosure;

[0036] FIG. 7 is a schematic structural diagram of an electro-hydraulic assembly of a
brake system according to an embodiment of the present disclosure;

[0037] FIG. 8 is a cross-sectional view of an electro-hydraulic assembly of a brake
system according to an embodiment of the present disclosure;

[0038] FIG. 9 is a schematic diagram of flowing of a brake fluid of a brake system
according to an embodiment of the present disclosure;

[0039] FIG. 10 is another schematic diagram of flowing of a brake fluid of a brake
system according to an embodiment of the present disclosure;

[0040] FIG. 11 is a schematic block diagram of a signal receiver according to an
embodiment of the present disclosure; and

[0041] FIG. 12 is a schematic block diagram of a vehicle according to an embodiment
of the present disclosure.

[0042] Reference signs:

[0043] Brake system 1, brake pedal 2, wheel brake 3,

[0044] brake master cylinder assembly 100, brake fluid 101, master cylinder housing
110, first oil passage 111, second oil passage 112, master cylinder piston 120, first master cylinder
piston 121, second master cylinder piston 122, accommodating groove 123, compression chamber
130, first compression chamber 131, second compression chamber 132, push rod 140, sealing

member 141, mounting ring 150, ring groove 151, first return spring 160, second return spring 170,
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oil pot 180, first opening 181, second opening 182, third opening 183, first pipeline 184, second
pipeline 185, vehicle large-oil pot 186, electro-hydraulic assembly small-oil pot 187, chute 1101,
opening 1861, 1862,

[0045] displacement sensor 200, signal generator 210, magnetic component mounting
bracket 201, radial section 211, axial section 212, magnetic component 213, signal receiver 220,
Hall sensing apparatus 2201,

[0046] electro-hydraulic assembly 300, hydraulic housing 310, electric brake assembly
320, brake housing 321, drive motor 322, deceleration and torque-increasing apparatus 323,
transmission screw rod 324, transmission nut 325, brake piston 326, pressure chamber 327, sun
gear 330, planetary gear 340, planetary gear shaft 350, ring gear 360, bearing 370, oil supply pipe
(380) 380,

[0047] control unit 400, stroke simulator 500, brake fluid shut-off valve 600, first
connecting oil pipe 610, second connecting oil pipe 620, pressure maintaining valve 700, pressure

reducing valve 800, three-way valve or three-way pipe 900; vehicle 1000.

DETAILED DESCRIPTION

[0048] The embodiments of the present disclosure are described below in detail, and the
embodiments described with reference to accompanying drawings are exemplary.

[0049] 1In the description of the present disclosure, it should be understood that,
orientations or position relationships indicated by terms such as "center", "longitudinal”,
"transverse”, "length", "width", "thickness", "up", "down", "front", "back", "left", "right",
"vertical", "horizontal", "top", "bottom", "inner", "outer", "clockwise", "counterclockwise",

"axial", "radial", and "circumferential” are orientations or position relationship shown based on
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the accompanying drawings, and are merely used for describing the present disclosure and
simplifying the description, 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.

[0050] In the description of the present disclosure, "multiple” means two or more.

[0051] A brake system 1 according to an embodiment of this application is described
below with reference to the accompanying drawings.

[0052] As shown in FIG. 1 to FIG. 11, the brake system 1 includes a brake master
cylinder assembly 100, a displacement sensor 200, an electro-hydraulic assembly 300, and a
control unit 400.

[0053] The brake master cylinder assembly 100 is configured to connect to a brake pedal 2.

The displacement sensor 200 is mounted on the brake master cylinder assembly 100 to

detect a displacement of a master cylinder piston 120. The electro-hydraulic assembly 300

is arranged separately from the brake master cylinder assembly 100 and connected to the

brake master cylinder assembly 100 by a connecting oil pipe 60 so that a brake fluid 101

communicates between the electro-hydraulic assembly 300 and the brake master cylinder

assembly 100. The electro-hydraulic assembly 300 is configured to connect to a wheel
brake 3. The control unit 400 is communicatively connected to both the displacement
sensor 200 and the electro-hydraulic assembly 300. The control unit 400 controls,
according to an action of the brake pedal 2 or a brake command, the electro-hydraulic
assembly 300 to output the brake fluid 101 to the wheel brake 3.
[0054] The displacement sensor 200 may detect both a speed and a depth of the brake

pedal 2, or the displacement sensor 200 may detect only the depth of the brake pedal 2.

10
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[0055] For the brake system 1 according to this embodiment of the present disclosure,
the brake master cylinder assembly 100 is configured to connect to the brake pedal 2, and the
displacement sensor 200 is mounted on the brake master cylinder assembly 100, to detect the
displacement of the master cylinder piston 120 inside the brake master cylinder assembly 100.
That is, the displacement sensor 200 is integrated into the brake master cylinder assembly 100. In
this way, the depth of the brake pedal 2 can be measured more accurately, and it is no longer
necessary to separately provide a mounting fastener for the displacement sensor 200, which can
reduce a quantity of parts and also reduce a mounting space required for both the displacement
sensor 200 and the brake master cylinder assembly 100, thereby improving the space utilization.
In addition, because the displacement sensor 200 and the brake master cylinder assembly 100 may
be disassembled and assembled together, disassembly and assembly steps are reduced, which can
improve the disassembly and assembly efficiency.

[0056] The control unit 400 is communicatively connected to the displacement sensor
200. The displacement sensor 200 transfers the depth of the brake pedal 2 to the control unit 400.
The control unit 400 can calculate, according to the depth of the brake pedal 2, a braking force
required in a braking process. Because the displacement sensor 200 detects the depth of the brake
pedal 2 more accurately, the control unit 400 calculates the braking force more accurately. That is,
accurate brake-by-wire can be implemented through higher control accuracy of the control unit
400.

[0057] In addition, the electro-hydraulic assembly 300 is arranged separately from the
brake master cylinder assembly 100 and connected to the brake master cylinder assembly 100 by
a connecting oil pipe 60 to implement communication of the brake fluid 101. The electro-hydraulic

assembly 300 is configured to connect to the wheel brake 3. The control unit 400 is

11
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communicatively connected to the electro-hydraulic assembly 300. The control unit 400 controls,
according to the action of the brake pedal 2 or the control command, the electro-hydraulic assembly
300 to output the brake fluid 101 to the wheel brake 3. In this way, the control unit 400 can control
a fluid volume of the brake fluid 101 output by the electro-hydraulic assembly 300 to the wheel
brake 3. In addition, when the brake system 1 is used in automatic driving, an automatic driving
platform of a vehicle can generate a brake command according to a current road condition, a
current vehicle condition, and the like, to form a brake, to adjust a braking force of the wheel brake
3 for a wheel, thereby implementing brakes with different strengths for the vehicle under different
conditions, which improves the traveling reliability and extending the service life of the vehicle.

[0058] By arranging the electro-hydraulic assembly 300 and the brake master cylinder
assembly 100 separately, the electro-hydraulic assembly 300 and the brake master cylinder
assembly 100 have a small and compact structure and a simpler production process, which can
reduce the machining difficulty and ensure the quality more easily. In addition, mounting positions
of the electro-hydraulic assembly 300 and the brake master cylinder assembly 100 may also be
changed according to actual requirements. Because the mounting positions of the electro-hydraulic
assembly 300 and the brake master cylinder assembly 100 do not affect each other, mounting and
arrangement are more flexible and have lower requirements for the mounting space. For example,
the brake master cylinder assembly 100 is connected to the brake pedal 2, and the electro-hydraulic
assembly 300 may be arranged at another position. Noise conducted to a cab when the electro-
hydraulic assembly 300 builds a pressure can be reduced. Moreover, when the brake master
cylinder assembly 100 needs to be adjusted, the electro-hydraulic assembly 300 does not need to
be adjusted. The brake master cylinder assembly 100 has good interchangeability.

[0059] In this way, the brake system 1 according to this embodiment of the present

12
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disclosure has advantages such as precise braking force control, easy disassembly and assembly,
convenient mounting, and a high space utilization.

[0060] According to some specific embodiments of the present disclosure, as shown in
FIG. 1 to FIG. 3 and FIG. 5, the brake master cylinder assembly 100 includes a master cylinder
housing 110, a master cylinder piston 120, and a push rod 140.

[0061] The master cylinder piston 120 is reciprocally arranged inside the master cylinder
housing 110 and defines a compression chamber 130 inside the master cylinder housing 110. The
push rod 140 is connected to the master cylinder piston 120 and configured to connect to the brake
pedal 2. The displacement sensor 200 is mounted on the master cylinder housing 110 and is
connected to the master cylinder piston 120.

[0062] For example, an accommodating groove 123 is constructed at an end of the
master cylinder piston 120 close to the push rod 140. An end of the push rod 140 is inserted into
the accommodating groove 123, and an other end of the push rod 140 is constructed into a spherical
shape, to facilitate connecting to the brake pedal 2. Moreover, a sealing member 141 may be
arranged at a joint between the push rod 140 and the master cylinder housing 110, to seal a gap
between the push rod 140 and the master cylinder housing 110, thereby preventing dust and the
like from entering into the master cylinder housing 110 through the gap between the push rod 140
and the master cylinder housing 110.

[0063] Components of the displacement sensor 200 and the master cylinder piston 120
are placed inside the master cylinder housing 110. In this way, the components of the displacement
sensor 200, the master cylinder piston 120, and the master cylinder housing 110 have a smaller
overall volume and can be disassembled and assembled together, which further reduces the

disassembly and assembly difficulty of the brake master cylinder assembly 100 and reduces the

13
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volume of the brake master cylinder assembly 100.

[0064] According to some specific embodiments of the present disclosure, as shown in
FIG. 2 to FIG. 5, the displacement sensor 200 includes a signal generator 210 and a signal receiver
220. The signal generator 210 is mounted inside the master cylinder housing 110 and connected to
an end of the master cylinder piston 120 adjacent to the push rod 140. The signal receiver 220 is
mounted outside the master cylinder housing 110 and communicatively connected to the signal
generator 210 and the control unit 400.

[0065] For example, an axial direction of the signal receiver 220 may be perpendicular
to an extending direction of the master cylinder piston 120. In this way, the signal generator 210
may move together with the master cylinder piston 120. The signal generator 210 can detect a
current position of the master cylinder piston 120 more accurately, that is, detect the depth of the
brake pedal 2 more accurately. Moreover, there is less obstruction between the signal receiver 220
and the control unit 400, which facilitates communication between the signal receiver 220 and the
control unit 400, reduces the probability of interference on the communication between the signal
receiver 220 and the control unit 400, and can improve the accuracy of receiving an electrical
signal from the signal receiver 220 by the control unit 400. The signal receiver 220 and the control
unit 400 may be connected by a wire.

[0066] Further, an inner wall of the master cylinder housing 110 is provided with a chute
1101 extending along a movement direction of the master cylinder piston 120, and the signal
generator 210 is slidably fitted to the chute 1101. In this way, not only interference between the
inner wall of the master cylinder housing 110 and the signal generator 210 can be avoided, but also
the internal space for the master cylinder housing 110 does not need to be too large. The structural

strength of the master cylinder housing 110 can be ensured, and the sealing between the inner wall

14

CA 03232905 2024- 3- 22



of the master cylinder housing 110 and the master cylinder piston 120 can also be ensured, to
prevent the compression chamber 130 from failing to normally compress the brake fluid 101.
Moreover, the chute 1101 can guide the movement of the signal generator 210, which increases
the movement stability of the signal generator 210.

[0067] Specifically, as shown in FIG. 5, the signal generator 210 includes a magnetic
component 213 and a magnetic component mounting bracket 201. The magnetic component
mounting bracket 201 includes a radial section 211 and an axial section 212. The radial section
211 extends along a radial direction of the master cylinder housing 110 and has one end mounted
on the master cylinder piston 120. The axial section 212 extends along an axial direction of the
master cylinder housing 110 and has one end connected to an other end of the radial section 211.
An other end of the axial section 212 is slidably fitted to the chute 1101.

[0068] There may be an arc transition between the radial section 211 and the axial
section 212, to avoid stress concentration between the radial section 211 and the axial section 212.
In this way, not only the fixation between the signal generator 210 and the master cylinder piston
120 can be achieved, but also that the moving direction of the signal generator 210 is parallel to
the moving direction of the master cylinder piston 120 can be ensured, thereby improving the
accuracy of detection on the depth of the brake pedal 2.

[0069] Optionally, an outer periphery of the master cylinder piston 120 is sheathed with
a mounting ring 150. The mounting ring 150 is provided with a ring groove 151 extending along
a circumferential direction thereof. The one end of the radial section 211 is mounted in the ring
groove 151. The mounting ring 150 and the master cylinder piston 120 are in interference fit with
each other. For example, an outer peripheral surface of the master cylinder piston 120 close to an

end of the push rod 140 is provided with a positioning groove. The mounting ring 150 is located
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in the positioning groove. An end of the mounting ring 150 abuts against an inner wall of the
compression chamber 130, and an other end thereof abuts against a groove wall of the positioning
groove.

[0070] In this way, the ring groove 151 can fix relative positions of the master cylinder
piston 120 and the radial section 211 in an axial direction of the master cylinder piston 120, and
the ring groove 151 does not need to be directly machined on the master cylinder piston 120, which
can reduce the machining difficulty of the master cylinder piston 120 and can also help replace the
mounting ring 150 to adapt to the signal generators 210 of different sizes, thereby improving the
applicability of the brake master cylinder assembly 100.

[0071] In some embodiments of the present disclosure, a depth of the chute 1101 is not less
than a movement stroke (e.g., maximum movement stroke) of the master cylinder piston

120. A depth direction of the chute 1101 is the same or parallel to a reciprocating movement

direction of the master cylinder piston 120 to ensure that master cylinder piston 120 moves

smoothly. Such an arrangement can prevent the signal generator 210 from interfering with

a bottom wall of the chute 1101 during movement and causing damage to the signal

generator 210 or affecting the pedaling depth of the brake pedal 2, thereby reducing the

probability of damage to the signal generator 210 and also ensuring that the brake pedal 2

can achieve its maximum displacement.

[0072] According to some specific embodiments of the present disclosure, the signal
receiver 220 includes a Hall sensing apparatus 2201. The Hall sensing apparatus 2201 is
configured to sense a magnetic field strength of the signal generator 210 to detect the action of the
brake pedal 2. In this way, the signal generator 210 and the signal receiver 220 do not need to be

connected to each other. Therefore, there is no need to reserve structures, such as connecting holes,
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on the master cylinder housing 110 for the signal generator 210 and the signal receiver 220, thereby
ensuring the reliability of signal transfer between the signal generator 210 and signal receiver 220
while increasing the structural strength of the master cylinder housing 110.

[0073] Further, the Hall sensing apparatus 2201 is configured to sense the magnetic field
strength of the magnetic component 213.

[0074] According to some specific embodiments of the present disclosure, as shown in FIG.

5 to FIG. 11, the master cylinder piston 120 includes a first master cylinder piston 121 and

a second master cylinder piston 122. The first master cylinder piston 121 is connected to

both the push rod 140 and the displacement sensor 200. The second master cylinder piston

122 is located at an end of the first master cylinder piston 121 facing away from the push

rod 140. The compression chamber 130 includes a first compression chamber 131 and a

second compression chamber 132. The first compression chamber 131 is formed between

the first master cylinder piston 121 and the second master cylinder piston 122, and the
second compression chamber 132 is formed between the master cylinder housing 110 and

a side of the second master cylinder piston 122 facing away from the first master cylinder

piston 121.

[0075] In this way, the compression chamber 130 is divided into two parts. While
providing the same braking effect for the brake system 1, the first master cylinder piston 121 and
the second master cylinder piston 122 are arranged separately, to prevent a single master cylinder
piston 120 from being too long, thereby improving the structural strength of the master cylinder
piston 120, and avoiding an excessively large volume of a single compression chamber 130, to
improve the compression effect on the brake fluid 101, thereby improving the braking efficiency.

[0076] Further, as shown in FIG. 5, the brake master cylinder assembly 100 further

17
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includes a first return spring 160 and a second return spring 170. The first return spring 160 is
arranged inside the first compression chamber 131 and located between the first master cylinder
piston 121 and the second master cylinder piston 122. The second return spring 170 is arranged
inside the second compression chamber 132 and located between the side of the second master
cylinder piston 122 facing away from the first master cylinder piston 121 and the master cylinder
housing 110.

[0077] Through such an arrangement, the first return spring 160 can push the first master
cylinder piston 121 to return to a non-braking position, and the second return spring 170 can push
the second master cylinder piston 122 to return to a non-braking position. In this way, next use of
the brake pedal 2 is facilitated, and when brake pedal 2 is pedaled, the first return spring 160 and
the second return spring 170 may provide a damping force for the brake pedal 2, so that a driver
clearly knows that the brake pedal 2 has been displaced, and the driver can obtain better feedback.

[0078] In some embodiments of the present disclosure, as shown in FIG. 5, the brake
system 1 further includes an oil pot 180. The oil pot 180 is mounted outside the master cylinder
housing 110 and is fixedly connected to the master cylinder housing 110. The oil pot 180 includes
a first opening 181, a second opening 182, and a third opening 183. The master cylinder housing
110 is provided with a first oil passage 111 and a second oil passage 112. The first oil passage 111
communicates with the first opening 181 and the first compression chamber 131. The second oil
passage 112 communicates with the second opening 182 and the second compression chamber 132.
The third opening 183 communicates with the electro-hydraulic assembly 300.

[0079] For example, with reference to FIG. 1 and FIG. 5 to FIG. 11, the third opening
183 and the electro-hydraulic assembly 300 may be connected to each other by an oil supply pipe

380, to avoid the electro-hydraulic assembly 300 from lacking the brake fluid 101 after multiple
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brakes, thereby improving the reliability of the electro-hydraulic assembly 300. Moreover, the oil
pot 180 may supplement the brake fluid 101 to the first compression chamber 131 and the second
compression chamber 132 through the first oil passage 111 and the second oil passage 112
respectively. In this way, there is no need to arrange an additional hose structure between the oil
pot 180 and the master cylinder housing 110, which simplifies the parts of the brake system 1,
lowers costs, and reduces the volume.

[0080] In some other embodiments of the present disclosure, as shown in FIG. 4, the
brake system 1 further includes an oil pot 180. The oil pot 180 is arranged separately from the
brake master cylinder assembly 100 and includes a first opening 181, a second opening 182, and
a third opening 183. The oil pot 180 communicates with the brake master cylinder assembly 100
through a first pipeline 184 and a second pipeline 185. The first pipeline 184 communicates with
the first opening 181 and the first compression chamber 131. The second pipeline 185
communicates with the second opening 182 and the second compression chamber 132. The third
opening 183 communicates with the electro-hydraulic assembly 300.

[0081] For example, the oil pot 180 includes a vehicle large-oil pot 186 and an electro-
hydraulic assembly small-oil pot 187. A volume of the vehicle large-oil pot 186 is greater than a
volume of the electro-hydraulic assembly small-oil pot 187.

[0082] In an embodiment, with reference to FIG. 10, the oil pot 180, for example, the
vehicle large-oil pot 186, includes two openings 1861 and 1862. An opening 1861 in the two
openings 1861 and 1862 is connected to the master cylinder housing 110 by the three-way valve
900 or the three-way pipe 900. Specifically, a port of the three-way valve 900 or the three-way
pipe 900 is connected to an opening of the vehicle large-oil pot 186, and the other two ports of the

three-way valve 900 or the three-way pipe 900 are connected to the master cylinder housing 110
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by the first pipeline 184 and the second pipeline 185 respectively. The first pipeline 184 and the
second pipeline 185 communicate with the first compression chamber 131 and the second
compression chamber 132 respectively. The other opening 1862 of the oil pot 180, for example,
the vehicle large-oil pot 186, communicates with the electro-hydraulic assembly 300 by the oil
supply pipe 380, for example, is connected to the electro-hydraulic assembly small-oil pot 187.

[0083] In another embodiment, the vehicle large-oil pot 186 includes a first opening 181,
a second opening 182, and a third opening 183. The first opening 181 and the second opening 182
are connected to the master cylinder housing 110 respectively. The third opening 183 is connected
to the electro-hydraulic assembly small-oil pot 187 by the oil supply pipe 380. The electro-
hydraulic assembly small-oil pot 187 is mounted on the electro-hydraulic assembly 300 and
supplements the brake fluid to the electro-hydraulic assembly 300. In this way, when the brake
master cylinder assembly 100 needs to be adjusted, the oil pot 180 does not need to be adjusted,
and the brake master cylinder assembly 100 has good interchangeability.

[0084] According to some specific embodiments of the present disclosure, the brake
pedal 2 acts synchronously with master cylinder piston 120. In this way, the displacement of the
master cylinder piston 120 detected by the displacement sensor 200 is an actual displacement of
the brake pedal 2, which avoids conversion between the displacement of the master cylinder piston
120 and the displacement of the brake pedal 2, leading to simple control logic and convenient
calculation.

[0085] According to some specific embodiments of the present disclosure, as shown in
FIG. 7 to FIG. 11, the brake system 1 further includes a stroke simulator 500. The stroke simulator
500 is mounted on the electro-hydraulic assembly 300. The stroke simulator 500 is connected to

the brake master cylinder assembly 100 to achieve communication of the brake fluid 101. By
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applying a return pressure to the brake fluid 101 delivered to the brake master cylinder assembly
100, the stroke simulator 500 provides the brake pedal 2 with a damping force that increases with
a pedaling depth.

[0086] For example, a spring and a rubber pad are arranged inside the stroke simulator
500. When the brake pedal 2 is pedaled, the brake fluid 101 in the first compression chamber 131
flows out and pushes the rubber pad to move. The rubber pad drives the spring to compress. In this
case, the spring has a damping force that pushes the rubber pad to move in an opposite direction.
The damping force acts on the first compression chamber 131 through the rubber pad and the brake
fluid 101, to prevent the first compression chamber 131 from continuing to shrink, thereby
providing damping for the brake pedal 2 to continue moving downward. The damping force can
provide the driver with good feedback when the brake pedal 2 is pedaled, which improves the use
comfort.

[0087] Further, as shown in FIG. 1 to FIG. 3 and FIG. 8 to FIG. 11, the electro-hydraulic
assembly 300 includes a hydraulic housing 310 and an electric brake assembly 320. The control
unit 400 and the stroke simulator 500 are mounted on the hydraulic housing 310. The electric brake
assembly 320 is mounted on the hydraulic housing 310 and includes a pressure chamber 327. The
pressure chamber 327 is connected to the brake master cylinder assembly 100 and the wheel brake
3. The stroke simulator 500 is mounted outside the hydraulic housing 310, to facilitate disassembly
and assembly between the electro-hydraulic assembly 300 and the stroke simulator 500. In addition,
stroke simulators 500 with different damping forces can be matched with different vehicle models,
which makes applicability higher.

[0088] Specifically, as shown in FIG. 1 to FIG. 3 and FIG. 8 to FIG. 11, the stroke simulator

500 is located on a lower side or a lower surface of the hydraulic housing 310. This not
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only is beneficial to the exhaust of the brake system 1, but also makes mounting and

replacement of the brake system 1 more convenient. In addition, an upper side of the

electro-hydraulic assembly 300 can be connected to the brake master cylinder assembly

100. Moreover, the pressure chamber 327 is connected to the third opening 183 by the oil

supply pipe 380.

[0089] Optionally, as shown in FIG. 8, the electric brake assembly 320 includes a brake
housing 321, a drive motor 322, a deceleration and torque-increasing apparatus 323, a transmission
screw rod 324, a transmission nut 325, and a brake piston 326.

[0090] The brake housing 321 is mounted on the hydraulic housing 310. The drive motor
322 is mounted on the hydraulic housing 310. The deceleration and torque-increasing apparatus
323 is transmission-connected to the drive motor 322 and is located on the hydraulic housing 310.
The transmission screw rod 324 is transmission-connected to the deceleration and torque-
increasing apparatus 323. The transmission nut 325 is threadedly connected to the transmission
screw rod 324. The brake piston 326 is mounted inside the brake housing 321 and connected to
the transmission nut 325. The brake piston 326 and the brake housing 321 form the pressure
chamber 327.

[0091] For example, as shown in FIG. 8, the deceleration and torque-increasing
apparatus 323 may be a planetary gear structure. That is, the deceleration and torque-increasing
apparatus 323 includes a sun gear 330, a ring gear 360, and multiple planetary gears 340. Each
planetary gear 340 is meshed with both the sun gear 330 and the ring gear 360. The multiple
planetary gears 340 surround the sun gear 330 along a circumferential direction of the sun gear
330. The ring gear 360 is sleeved over the sun gear 330. An output shaft of the drive motor 322

may be connected to the sun gear 330. The multiple planetary gears 340 are connected to the
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transmission screw rod 324 by a planetary gear shaft 350. The planetary gear shaft 350 is connected
to all the multiple planetary gears 340. That is, the multiple planetary gears 340 jointly drive the
planetary gear shaft 350 to move. An output rotation speed of the planetary gear shaft 350 of the
deceleration and torque-increasing apparatus 323 is lower than an input rotation speed of the sun
gear 330, and an output torque of the planetary gear shaft 350 of the deceleration and torque-
increasing apparatus 323 is less than an input torque of the sun gear 330, to achieve the deceleration
and torque-increasing effects.

[0092] Through the transmission screw rod 324 and the transmission nut 323, rotational
movement of the drive motor 322 can be converted into linear movement to drive the brake piston
326 to move in the brake housing 321, to change the volume of the pressure chamber 327, thereby
implementing braking and normal traveling of the vehicle. A moving direction of the brake piston
326 may be parallel to an axial direction of the drive motor 322.

[0093] Asshown in FIG. 2 and FIG. 8, the control unit 400 and the drive motor 322 may
be located on two opposite sides of the hydraulic housing 310. Moreover, the transmission nut 325
and the brake piston 326 are fixed together in a rotationally fixed manner, and the transmission
screw rod 324 and the planetary gear shaft 350 may be in interference fit with each other. A bearing
370 may be mounted on the transmission screw rod 324 and the hydraulic housing 310 to
implement relative rotation between the transmission screw rod 324 and the hydraulic housing 310,
and can fix relative positions between the transmission screw rod 324 and the hydraulic housing
310 in the axial direction and the radial direction of the transmission screw rod 324.

[0094] According to some specific embodiments of the present disclosure, as shown in
FIG. 9, the brake system 1 further includes a brake fluid shut-off valve 600. The brake master

cylinder assembly 100 is connected to the wheel brake 3 by the brake fluid shut-off valve 600. The
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brake fluid shut-off valve 600 is configured to control transmission of the brake fluid between the
brake master cylinder assembly 100 and the wheel brake 3. For example, when being powered on,
the brake fluid shut-off valve 600 is in a closed state to prevent the brake master cylinder assembly
100 from transmitting the brake fluid 101 to the wheel brake 3, and when being powered off, the
brake fluid shut-off valve 600 is in an open state to allow the brake master cylinder assembly 100
to transmit the brake fluid 101 to the wheel brake 3.

[0095] For example, the brake fluid shut-off valve 600 may be a solenoid valve. The
solenoid valve and the drive motor 322 are located on two opposite sides of the hydraulic housing
310. The brake fluid shut-off valve 600 is embedded in the hydraulic housing 310 and is sealed by
riveting. The control unit 400 can control opening and closing of the brake fluid shut-off valve 600.

[0096] In this way, by setting the brake fluid shut-off valve 600, when the vehicle is
traveling normally, the control unit 400 controls the brake fluid shut-off valve 600 to be in a closed
state. In this case, the vehicle can be accurately braked through only the electric brake assembly
320. When there is a power outage in the vehicle (in this case, the vehicle may fail or the power
battery is exhausted), the control unit 400 cannot control the brake fluid shut-off valve 600 to be
in a closed state, and the brake fluid shut-off valve 600 changes from the closed state to an open
state. When the brake pedal 2 is pedaled, the brake fluid 101 directly enters the wheel brake 3 to
brake the vehicle. As a result, the vehicle can be braked in both cases, that is, normal traveling and
power-off traveling, which makes the traveling of the vehicle safer.

[0097] In some embodiments of the present disclosure, as shown in FIG. 9, a solenoid
valve may further be arranged between the brake pedal 2 and the first compression chamber 131.
The solenoid valve is in a closed state during power-off and is in an open state during power-on.

In other words, when the vehicle is normally traveling, the stroke simulator 500 provides a
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damping force for the brake pedal 2 when the brake pedal 2 is pedaled. When the vehicle is in a
power-off state, the stroke simulator 500 may not provide a damping force for the brake pedal 2,
to enable the driver to pedal the brake pedal 2 to the maximum stroke, to implement parking when
the vehicle is in a power-off state.

[0098] For example, there are four wheel brakes 3, and the four wheel brakes 3 apply
braking forces to four wheels respectively. There may be two brake fluid shut-off valves 600. An
end of each wheel brake 3 is connected to a pressure reducing valve 800, and an other end thereof
is connected to a pressure maintaining valve 700. An end of a brake fluid shut-off valve 600 may
be connected to the second compression chamber 132, and an other end thereof is connected to a
front-left wheel brake 3 and a rear-right wheel brake 3 by the pressure maintaining valve 700. An
end of an other brake fluid shut-off valve 600 may be connected to the first compression chamber
131, and an other end thereof is connected to a rear-left wheel brake 3 and a front-right wheel
brake 3. The brake fluid 101 in each wheel brake 3 may be connected to the oil pot 180 by the
pressure reducing valve 800 connected thereto. The connecting oil pipe 60 includes a first
connecting oil pipe 610 and a second connecting oil pipe 620. A brake fluid shut-off valve 600 is
connected to the second compression chamber 132 by the second connecting oil pipe 620. An other
brake fluid shut-off valve 600 may be connected to the first compression chamber 131 by the first
connecting oil pipe 610.

[0099] The flowing route of the brake fluid 101 between the brake system 1 and the
wheel brake 3 is described below with reference to the accompanying drawings.

[0100] When the brake system 1 is powered on, the brake fluid shut-off valve 600 is
closed. When the user pedals the brake pedal 2, the first master cylinder piston 121 and the second

master cylinder piston 122 move. Spaces of the first compression chamber 131 and the second
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compression chamber 132 are reduced. The brake fluid 101 of the first compression chamber 131
flows to the stroke simulator 500 through the first connecting oil pipe 610, to provide foot feel
simulation for the brake pedal 2. Moreover, the drive motor 322 rotates to reduce the space of the
pressure chamber 327, and the brake fluid 101 in the pressure chamber 327 flows to the wheel
brakes 3 through the four pressure maintaining valves 700, to brake the wheels.

[0101] When the brake system 1 is powered off, the brake fluid shut-off valve 600 is
open. When the user pedals the brake pedal 2, the first master cylinder piston 121 and the second
master cylinder piston 122 move. Spaces of the first compression chamber 131 and the second
compression chamber 132 are reduced. The brake fluid 101 of the first compression chamber 131
and the second compression chamber 132 flows to the brake fluid shut-off valve 600 through the
first connecting oil pipe 610 and the second connecting oil pipe 620, and then flows to the wheel
brakes 3 through the pressure maintaining valves 700, to brake the wheels.

[0102] A vehicle 1000 according to an embodiment of the present disclosure is described
below with reference to FIG. 12. The vehicle 1000 includes the brake system 1 according to the
foregoing embodiments of the present disclosure. The vehicle 1000 may be a passenger car. The
brake master cylinder assembly 100 may be mounted on an engine compartment of the passenger
car near a front wall panel. Alternatively, the vehicle 1000 may be a light commercial vehicle. The
brake master cylinder assembly 100 may be mounted inside a cab of the light commercial vehicle.

[0103] In addition, a distance between the electro-hydraulic assembly 300 and a driver
may be greater than a distance between the brake master cylinder assembly 100 and the driver. In
this way, it is difficult for noise of the electro-hydraulic assembly 300 during operation to be
transferred to a position of the driver, thereby improving the noise, vibration, and harshness (NVH)

effect.
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[0104] By utilizing the brake system 1 according to the foregoing embodiments of the
present disclosure, the vehicle 1000 according to this embodiment of the present disclosure has
advantages such as precise braking force control, easy disassembly and assembly, convenient
mounting, and a high space utilization.

[0105] Other configurations and operations of the brake system 1 according to the
embodiments of the disclosure and the vehicle 1000 including the same are known to a person of
ordinary skill in the art, and are not described herein in detail.

[0106] In the 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 are not necessarily directed at a same embodiment or example.

[0107]  Although the embodiments of this application 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 this application, and the scope of this application is as defined by the

appended claims and their equivalents.
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WHATIS CLAIMED IS:

1. A brake system (1), comprising:

a brake master cylinder assembly (100), the brake master cylinder assembly (100) being
configured to connect to a brake pedal (2), and the brake master cylinder assembly (100)
comprising:

a master cylinder housing (110); and

a master cylinder piston (120), the master cylinder piston (120) being movable inside the
master cylinder housing (110) and defining a compression chamber (130) inside the master
cylinder housing (110);

a displacement sensor (200), the displacement sensor (200) being mounted on the brake master
cylinder assembly (100) to detect a displacement of the master cylinder piston (120);

an electro-hydraulic assembly (300), the electro-hydraulic assembly (300) being arranged
separately from the brake master cylinder assembly (100) and connected to the brake master
cylinder assembly (100) by a connecting oil pipe to implement communication of a brake fluid
(101), and the electro-hydraulic assembly (300) being configured to connect to a wheel brake (3);
and

a control unit (400), the control unit (400) being communicatively connected to both the
displacement sensor (200) and the electro-hydraulic assembly (300), and the control unit (400)
controlling, according to an action of the brake pedal (2) or a brake command, the electro-hydraulic

assembly (300) to output the brake fluid (101) to the wheel brake (3).

2. The brake system (1) according to claim 1, wherein the brake master cylinder assembly (100)

further comprises:
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a push rod (140), the push rod (140) being connected to the master cylinder piston (120) and
configured to connect to the brake pedal (2),
wherein the displacement sensor (200) is mounted on the master cylinder housing (110) and

is connected to the master cylinder piston (120).

3. The brake system (1) according to claim 1, wherein the displacement sensor (200) comprises:
a signal generator (210), the signal generator (210) being mounted inside the master cylinder
housing (110) and connected to an end of the master cylinder piston (120) adjacent to a push rod
(140); and
a signal receiver (220), the signal receiver (220) being mounted outside the master cylinder
housing (110) and communicatively connected to both the signal generator (210) and the control

unit (400).

4. The brake system (1) according to claim 3, wherein an inner wall of the master cylinder
housing (110) is provided with a chute (1101) extending along a movement direction of the master

cylinder piston (120), and the signal generator (210) is slidably fitted to the chute (1101).

5. The brake system (1) according to claim 4, wherein the signal generator (210) comprises:
a magnetic component (213); and
a magnetic component mounting bracket (201), the magnetic component mounting bracket
(201) comprising:
a radial section (211), the radial section (211) extending along a radial direction of the

master cylinder housing (110) and having one end mounted on the master cylinder piston (120);
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and
an axial section (212), the axial section (212) extending along an axial direction of the
master cylinder housing (110) and having one end connected to an other end of the radial section

(211), an other end of the axial section (212) being slidably fitted to the chute (1101).

6. The brake system (1) according to claim 5, wherein an outer periphery of the master cylinder
piston (120) is sheathed with a mounting ring (150), the mounting ring (150) is provided with a
ring groove (151) extending along a circumferential direction thereof, and the one end of the radial

section (211) is mounted in the ring groove (151).

7. The brake system (1) according to any one of claims 4 to 6, wherein a depth of the chute (1101)
is not less than a movement stroke of the master cylinder piston (120), and a depth direction of the
chute (1101) is the same as or parallel to the movement direction of the master cylinder piston

(120).

8. The brake system (1) according to any one of claims 3 to 7, wherein the signal receiver (220)
comprises a Hall sensing apparatus (2201), the Hall sensing apparatus (2201) being configured to
sense a magnetic field strength of the signal generator (210) to detect the displacement of the

master cylinder piston (120).

9. The brake system (1) according to any one of claims 1 to 8, wherein the master cylinder piston
(120) comprises:

a first master cylinder piston (121), the first master cylinder piston (121) being connected to
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both the push rod (140) and the displacement sensor (200); and

a second master cylinder piston (122), the second master cylinder piston (122) being located
at an end of the first master cylinder piston (121) facing away from the push rod (140),

wherein the compression chamber (130) comprises a first compression chamber (131) and a
second compression chamber (132), the first compression chamber (131) is formed between the
first master cylinder piston (121) and the second master cylinder piston (122), and the second
compression chamber (132) is formed between the master cylinder housing (110) and a side of the

second master cylinder piston (122) facing away from the first master cylinder piston (121).

10. The brake system (1) according to claim 9, wherein the brake master cylinder assembly (100)
further comprises:

a first return spring (160), the first return spring (160) being arranged inside the first
compression chamber (131) and located between the first master cylinder piston (121) and the
second master cylinder piston (122); and

a second return spring (170), the second return spring (170) being arranged inside the second
compression chamber (132) and located between the side of the second master cylinder piston

(122) facing away from the first master cylinder piston (121) and the master cylinder housing (110).

11. The brake system (1) according to claim 9 or 10, further comprising:

an oil pot (180), the oil pot (180) being mounted outside the master cylinder housing (110)
and fixedly connected to the master cylinder housing (110), the oil pot (180) comprising a first
opening (181), a second opening (182), and a third opening (183), the master cylinder housing

(110) being provided with a first oil passage (111) and a second oil passage (112), the first oil
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passage (111) communicating with the first opening (181) and the first compression chamber (131),
the second oil passage (112) communicating with the second opening (182) and the second
compression chamber (132), and the third opening (183) communicating with the electro-hydraulic

assembly (300).

12. The brake system (1) according to claim 9 or 10, further comprising:

an oil pot (180), the oil pot (180) being arranged separately from the brake master cylinder
assembly (100) and comprising a first opening (181), a second opening (182), and a third opening
(183), the oil pot (180) communicating with the brake master cylinder assembly (100) through a
first pipeline (184) and a second pipeline (185), the first pipeline (184) communicating with the
first opening (181) and the first compression chamber (131), the second pipeline (185)
communicating with the second opening (182) and the second compression chamber (132), and

the third opening (183) communicating with the electro-hydraulic assembly (300).

13. The brake system (1) according to claim 9 or 10, further comprising:

an oil pot (180), the oil pot (180) being arranged separately from the brake master cylinder
assembly (100) and comprising two openings (1861, 1862), an opening (1861) of the oil pot (180)
communicating with a three-way valve (900) or a three-way pipe (900), the three-way valve (900)
or the three-way pipe (900) communicating with the brake master cylinder assembly (100) through
a first pipeline (184) and a second pipeline (185), the first pipeline (184) and the second pipeline
(185) communicating with the first compression chamber (131) and the second compression
chamber (132) respectively, and the other opening (1862) of the oil pot (180) communicating with

the electro-hydraulic assembly (300).
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14. The brake system (1) according to any one of claims 1 to 13, wherein the brake pedal (2) acts

synchronously with the master cylinder piston (120).

15. The brake system (1) according to any one of claims 1 to 14, further comprising:

a stroke simulator (500), the stroke simulator (500) being mounted on the electro-hydraulic
assembly (300), the stroke simulator (500) being connected to the brake master cylinder assembly
(100) to implement communication of the brake fluid (101), and by applying a return pressure to
the brake fluid (101) delivered to the brake master cylinder assembly (100), the stroke simulator

(500) provides the brake pedal (2) with a damping force that increases with a pedaling depth.

16. The brake system (1) according to claim 15, wherein the electro-hydraulic assembly (300)
comprises:

a hydraulic housing (310), the control unit (400) and the stroke simulator (500) being mounted
on the hydraulic housing (310); and

an electric brake assembly (320), the electric brake assembly (320) being mounted on the
hydraulic housing (310) and comprising a pressure chamber (327), the pressure chamber (327)

being connected to the brake master cylinder assembly (100) and the wheel brake (3) respectively.

17. The brake system (1) according to claim 16, wherein the stroke simulator (500) is located on

a lower surface of the hydraulic housing (310).

18. The brake system (1) according to claim 16 or 17, wherein the electric brake assembly (320)

33

CA 03232905 2024- 3- 22



comprises:

a brake housing (321), the brake housing (321) being mounted on the hydraulic housing (310);

a drive motor (322), the drive motor (322) being mounted on the hydraulic housing (310);

a deceleration and torque-increasing apparatus (323), the deceleration and torque-increasing
apparatus (323) being transmission-connected to the drive motor (322) and arranged on the
hydraulic housing (310);

a transmission screw rod (324), the transmission screw rod (324) being transmission-
connected to the deceleration and torque-increasing apparatus (323);

a transmission nut (325), the transmission nut (325) being threadedly connected to the
transmission screw rod (324); and

a brake piston (326), the brake piston (326) being mounted inside the brake housing (321) and
connected to the transmission nut (325), and the brake piston (326) and the brake housing (321)

forming the pressure chamber (327).

19. The brake system (1) according to any one of claims 1 to 18, further comprising:

a brake fluid shut-off valve (600), the brake master cylinder assembly (100) being connected
to the wheel brake (3) by the brake fluid shut-off valve (600), and the brake fluid shut-off valve
(600) being configured to control transmission of the brake fluid between the brake master cylinder

assembly (100) and the wheel brake (3).

20. A vehicle (1000), comprising the brake system (1) according to any one of claims 1 to 19.

34

CA 03232905 2024- 3- 22



CA 03232905 2024- 3- 22

141 -

1/10

S - 380
B - ¢20(60
i o &20( 7)3,22
110 - S E

FIG. 1

- 400



CA 03232905 2024- 3- 22

2 /10

- 300

T 310



CA 03232905 2024- 3- 22

3/10

- 620




CA 03232905 2024- 3- 22

4 /10

186 -

,
\
J'/
181 -
.
N " -,
. .
1. 184 -
\.
_/"I
o
I§

-~ 380

187

322




5 /10

181 -]
r21 2 ~C 110 ~ 111 ~
¢ \ \". .

210
-h..\\\. ]\21 1 -

IRy

CA 03232905 2024- 3- 22



6 /10

\ 310
/

CA 03232905 2024- 3- 22



400

-

7 /10

300 -

327

- 370

’”'*a

Fli\..fla )
o \_?//-_qmv ,_

FIG. 8

i~ e !
/
?
..‘_. __...
... ._\.__
/
/
mm 8
83
b 3 w0 = —
b4 )
La]
R o o by
Lor ]
,
//\\
o
o
gl

CA 03232905 2024- 3- 22



CA 03232905 2024- 3- 22

8 /10

122 =

170 -

132

620 . N

A ,—_| Py
ik
£

L
-
e

- 322




CA 03232905 2024- 3- 22

132

184 -y
185 -~

600 e -

9 /10

90

-~ 180(186).-

i

//--

0 - 1861 1862
- 200

100

o 300

-+ 180(187)

- 500

322




CA 03232905 2024- 3- 22

10 /10

Hall sensing
apparatus

/

2201

FIG. 11

1000

Brake system

FIG. 12






	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - DESCRIPTION
	Page 18 - DESCRIPTION
	Page 19 - DESCRIPTION
	Page 20 - DESCRIPTION
	Page 21 - DESCRIPTION
	Page 22 - DESCRIPTION
	Page 23 - DESCRIPTION
	Page 24 - DESCRIPTION
	Page 25 - DESCRIPTION
	Page 26 - DESCRIPTION
	Page 27 - DESCRIPTION
	Page 28 - DESCRIPTION
	Page 29 - DESCRIPTION
	Page 30 - CLAIMS
	Page 31 - CLAIMS
	Page 32 - CLAIMS
	Page 33 - CLAIMS
	Page 34 - CLAIMS
	Page 35 - CLAIMS
	Page 36 - CLAIMS
	Page 37 - DRAWINGS
	Page 38 - DRAWINGS
	Page 39 - DRAWINGS
	Page 40 - DRAWINGS
	Page 41 - DRAWINGS
	Page 42 - DRAWINGS
	Page 43 - DRAWINGS
	Page 44 - DRAWINGS
	Page 45 - DRAWINGS
	Page 46 - DRAWINGS
	Page 47 - REPRESENTATIVE_DRAWING

