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(57) ABSTRACT 

A disc brake includes a friction pad, a piston, a thrust nut, a 
ball and a thrust shaft orderly connected from left to right. 
An outer surface of the thrust nut is provided with at least 
one protruded portion, and an inner wall Surface of a brake 
housing is provided with a groove matched with the pro 
truded portion. 
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DISC BRAKE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims priority to Chinese Patent Appli 
cation No. 2014 10706585.9, filed on Nov. 27, 2014 before 
the State Intellectual Property Office of the PRC, which is 
hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

The present disclosure relates to the field of automobile 
braking device, and particularly, to a disc brake. 

BACKGROUND OF THE INVENTION 

In order that the braking forces are more ideally distrib 
uted to the front and rear wheels of a passenger vehicle, the 
disc brake is increasingly widely used for the front and rear 
wheels. But the existing disc brake has three shortages: 1) 
the parking requires a large displacement of the cable; 2) the 
effective life of parking is short; and 3) the part cost is high. 
The conventional disc brake is illustrated in FIG. 1. 

During parking, the cable pulls a parking lever 21, and a 
thrust shaft 22 is rotated along with the parking lever. When 
the thrust shaft 22 is rotated, the thrust shaft 22 is fitted with 
a ball 24 due to a ramp structure of the bottom of the thrust 
shaft 22. The ball 24 rolls upward to the ramp of the thrust 
shaft 22. Similarly, a thrust nut 25 fitted with the ball 24 at 
the other end also has a bottom in the form of a ramp 
structure. The ball 24 rolls upward to the ramp of the thrust 
shaft 22, and also rolls upward to the ramp of the thrust nut 
25 at the same time, thus the thrust nut 25 bears the axial 
pressure and the rotation torque simultaneously. The thrust 
nut 25 is mounted in an anti-rotation frame 23 and is 
prevented to rotate by the anti-rotation frame 23. The 
anti-rotation frame 23 is mounted in a brake housing 26 and 
is prevented to rotate by the brake housing 26. The thrustnut 
25 transfers an axial pressure to an adjusting bolt 27, the 
adjusting bolt 27 transfers the pressure to a piston 28, the 
piston 28 transfers the pressure to a friction pad 29, and the 
friction pad 29 applies a pressure to the brake disc to prevent 
a rotation of the brake disc, thereby achieving a parking 
effect. 

In the conventional disc brake, theoretically the thrust nut 
25 is prevented from rotating completely by the anti-rotation 
frame 23. But in practice, due to the part machining toler 
ance, there is a gap A between the thrust nut 25 and the 
anti-rotation frame 23 as illustrated in FIGS. 2-3, and there 
is a gap B between the anti-rotation frame 23 and the brake 
housing 26 as illustrated in FIGS. 4-5. When the cable starts 
to pull the parking lever 21, the thrust nut 25 is rotated for 
Some extent due to the existence of the gaps A and B. As a 
result, the displacement of the cable required by the parking 
is increased, and the parking efficiency is decreased. 

SUMMARY OF THE INVENTION 

The present disclosure employs the following technical 
Solution: a disc brake, comprising a friction pad, a piston, a 
thrust nut, a ball and a thrust shaft orderly connected from 
left to right, wherein the disc brake further comprises a brake 
housing that sheathes the piston and the thrust nut, an outer 
surface of the thrust nut directly contacts an inner wall 
surface of the brake housing, the outer surface of the thrust 
nut is provided with at least one protruded portion, the inner 
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2 
wall surface of the brake housing is provided with a groove 
matched with the protruded portion, and the thrust nut is 
only axially movable in the brake housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The disc brake of the present disclosure will be further 
described in details with reference to the drawings. 

FIG. 1 is a structure diagram of a conventional disc brake; 
FIG. 2 is a schematic diagram of a fitting between a thrust 

nut and an anti-rotation frame in a conventional disc brake; 
FIG. 3 is an enlarged diagram of the fitted portions of the 

thrust nut and the anti-rotation frame in FIG. 2; 
FIG. 4 is a schematic diagram of a fitting between an 

anti-rotation frame and a brake housing in a conventional 
disc brake; 

FIG. 5 is an enlarged diagram of the fitted portions of the 
anti-rotation frame and the brake housing in FIG. 4; 

FIG. 6 is a structure diagram of a disc brake according to 
the present disclosure; 

FIG. 7 is a structure diagram of a thrust nut in a disc brake 
according to the present disclosure; 

FIG. 8 is a structure diagram of a thrust shaft in a disc 
brake according to the present disclosure; 

FIG. 9 is a structure diagram of a parking lever in a 
conventional disc brake; 

FIG. 10 is a moment diagram of a parking lever in a 
conventional disc brake; 

FIG. 11 is a structure diagram of a parking lever in a disc 
brake according to the present disclosure; 

FIG. 12 is a moment diagram of a parking lever in a disc 
brake according to the present disclosure; 

FIG. 13 is a structure diagram of a parking Support in a 
conventional disc brake; 

FIG. 14 is a structure diagram of a parking Support in a 
disc brake according to the present disclosure; 

FIG. 15 is a structure diagram of a neck in a conventional 
disc brake; 

FIG. 16 is a structure diagram of a neck in a disc brake 
according to the present disclosure; and 

FIG. 17 is a structure diagram of a sealing element in a 
disc brake according to the present disclosure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In order to solve the technical problem that the parking 
efficiency of the existing disc brake is low, the present 
disclosure proposes a disc brake, wherein a thrust nut of the 
disc brake is prevented to rotate directly through a brake 
housing. After the anti-rotation frame is cancelled, the thrust 
nut is mounted to fit with the brake housing directly, and gap 
C existing between the thrust nut and the brake housing is 
Smaller than gap A between the thrust nut and the anti 
rotation frame of the conventional calipers+gap B between 
the anti-rotation frame and the brake housing. Thus, when 
the cable starts to pull the parking lever, the rotation amount 
of the thrust nut is decreased, the displacement of the cable 
required by the parking is reduced, and the parking effi 
ciency is improved. The cost of the brake is reduced due to 
the cancellation of the anti-rotation frame. 

In order to solve the technical problem, the present 
disclosure employs the following technical Solution: a disc 
brake, comprising a friction pad, a piston, a thrust nut, a ball 
and a thrust shaft orderly connected from left to right, 
wherein the disc brake further comprises a brake housing 
sheathes the piston and the thrust nut, an outer Surface of the 
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thrust nut directly contacts an inner wall surface of the brake 
housing, the outer surface of the thrust nut is provided with 
at least one protruded portion, the inner wall surface of the 
brake housing is provided with a groove matched with the 
protruded portion, and the thrust nut is only axially movable 
in the brake housing. 

In one embodiment, one end of the thrust nut is provided 
with a flange, and three protruded portions are disposed on 
a peripheral surface of the flange and uniformly distributed 
in the circumferential direction of the flange. 

In one embodiment, a projection of the protruded portion 
on a plane perpendicular to an axis of the thrust nut is an 
isosceles trapezoid. 

In one embodiment, one end of the thrust shaft is provided 
inside the brake housing, the other end of the thrust shaft is 
provided outside the brake housing, and the other end of the 
thrust shaft is provided with a parking lever, which includes 
a flat plate whose edge has a bent portion for connecting a 
parking cable, the bent portion being directly connected to 
the edge of the flat plate, one end of the thrust shaft being 
located in the flat plate, and the flat plate being perpendicular 
to an axis of the thrust shaft. 

In one embodiment, a screw is provided below the thrust 
shaft and fixedly connected to the brake housing, a torsion 
spring is provided below the parking lever for resetting the 
same, one end of the torsion spring is fixedly connected to 
the screw, and the other end of the torsion spring is fixedly 
connected to the parking lever. 

In one embodiment, the bent portion is located at an upper 
portion of the flat plate, an opening is provided at a lower 
portion of the flat plate, the torsion spring sheathes the 
screw, and the position of the opening is corresponding to 
those of the screw and the torsion spring. 

In one embodiment, a parking Support is further provided 
below the thrust shaft and fixedly connected to the brake 
housing through the screw; the parking Support comprises a 
flat plate whose edge has a bent portion for fixation, and the 
bent portion is directly connected to the edge of the flat plate. 

In one embodiment, the brake housing has a neck sheath 
ing the thrust shaft, and the edge of the flat plate is further 
provided with an arc-shaped opening portion matched with 
the neck. 

In one embodiment, a sealing member is provided 
between an outer end surface of the neck and the thrust shaft; 
the sealing member comprises a sealing tube and a sealing 
ring; the sealing ring is in the form of a conical tube, a top 
end of the conical tube being fixedly connected to the sealing 
tube, and a bottom end of the conical tube being contacting 
the outer end surface of the neck. 

The present disclosure has the following beneficial effect: 
the thrust nut of the disc brake is prevented to rotate through 
the brake housing directly. After the anti-rotation frame is 
cancelled, the thrust nut is directly mounted and fitted with 
the brake housing, and gap C existing between the thrust nut 
and the brake housing is Smaller than gap A between the 
thrust nut and the anti-rotation frame of the conventional 
calipers+gap B between the anti-rotation frame and the 
brake housing. Thus, when the cable starts to pull the 
parking lever, the rotation amount of the thrust nut is 
decreased, the displacement of the cable required by the 
parking is reduced, and the parking efficiency is improved. 
Meanwhile, the cost of the brake is also reduced due to the 
cancellation of the anti-rotation frame. 
The disc brake of the present disclosure will be further 

described in details with reference to the drawings. A disc 
brake, comprising a friction pad 9, a piston 8, a thrust nut 5. 
a ball 4 and a thrust shaft 2 orderly connected from left to 
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4 
right, further comprising a brake housing 6 sheathes the 
piston 8 and the thrust nut 5, wherein an outer surface of the 
thrust nut 5 directly contacts an inner wall surface of the 
brake housing 6, the outer surface of the thrust nut 5 is 
provided with at least one protruded portion 51, the inner 
wall surface of the brake housing 6 is provided with a groove 
matched with the protruded portion 51, and the thrust nut 5 
is only axially movable in the brake housing 6 rather than 
circumferentially rotatable, as illustrated in FIGS. 6 to 8. 
As compared with the prior art, the anti-rotation frame 23 

is cancelled, and the thrust nut 5 is directly mounted in the 
brake housing, i.e., the outer surface of the thrust nut 5 
directly contacts the inner wall surface of the brake housing 
6. After the cable pulls the parking lever 1, the thrust shaft 
2 is rotated along with the parking lever 1. When the thrust 
shaft 2 is rotated, the thrust shaft 2 is fitted with a ball 4 due 
to a ramp structure of the bottom of the thrust shaft 2 (i.e., the 
left end surface of the thrust shaft 2 in FIG. 6) The ball 4 
rolls upward to the ramp of the thrust shaft 2. Similarly, a 
thrust nut 5 fitted with the ball 4 at the other end also has a 
bottom (the right end surface of the thrust nut 5 in FIG. 6) 
in the form of a ramp structure. The ball 4 rolls upward to 
the ramp of the thrust shaft 2, and also rolls upward to the 
ramp of the thrust nut 5 at the same time, thus the thrust nut 
5 bears the axial pressure and the rotation torque simulta 
neously. The thrust nut 5 is mounted in the brake housing 6 
and is prevented to rotate by the brake housing 6 directly. 
The thrust nut 5 transfers an axial pressure to an adjusting 
bolt 7, the adjusting bolt 7 transfers the pressure to a piston 
8, the piston 8 transfers the pressure to a friction pad 9, and 
the friction pad 9 applies a pressure to the brake disc to 
prevent a rotation of the brake disc, thereby achieving a 
parking effect. 

Specifically, as illustrated in FIG. 7, the right end of the 
thrust nut 5 is provided with a flange, and three protruded 
portions 51 are disposed on a peripheral surface of the flange 
and uniformly distributed in a circumferential direction of 
the flange. A projection of the protruded portion 51 on a 
plane perpendicular to an axis of the thrust nut 5 is an 
isosceles trapezoid. 

After the anti-rotation frame 23 is cancelled, the thrust nut 
5 directly contacts the inner surface of the brake housing 6, 
and there is a circumferential gap C between the thrust nut 
5 and the brake housing 6 (i.e., a gap between the protruded 
portion 51 of the thrust nut 5 and the groove of the brake 
housing 6 in the circumferential direction of the thrust nut 
5). The gap C is smaller than gap A between the thrust nut 
25 and the anti-rotation frame 23 of the conventional cali 
pers+gap B between the anti-rotation frame 3 and the brake 
housing 26, i.e., C<A+B, wherein C is 0.1 mm to 0.4 mm. 
Thus, when the cable starts to pull the parking lever 1, the 
rotation amount of the thrust nut 5 is decreased, the dis 
placement of the cable required by the parking is reduced, 
and the parking efficiency is improved. Meanwhile, the cost 
of the brake is reduced due to the cancellation of the 
anti-rotation frame 3. 
One end of the thrust shaft 2 is provided inside the brake 

housing 6, the other end of the thrust shaft 2 is provided 
outside the brake housing 6, and the other end of the thrust 
shaft 2 is provided with the parking lever 1. In order to 
reduce the bending moment of the disc brake, the parking 
lever 1 includes a flat plate 101 whose edge has a bent 
portion 102 for connecting a parking cable, the bent portion 
102 is directly connected to the edge of the flat plate 101, 
one end of the thrust shaft 2 is located in the flat plate 101, 
and the flat plate 101 is perpendicular to the axis of the thrust 
shaft 2, as illustrated in FIGS. 11 and 12. 
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As illustrated in FIGS. 9 to 12, after the shape of the 
parking lever 1 is improved, the parking lever 1 applies a 
bending moment and a torque to the thrust shaft 2 simulta 
neously while the parking cable pulls the parking lever 1. 
The bending moment achieves no benefit while having a 
negative impact on the life of the thrust shaft 2. After the 
shape of the parking lever 1 is improved, the distance from 
the connection position between the cable and the parking 
lever 1 to the connection position between the parking lever 
1 and the thrust shaft 2 is decreased (as illustrated in FIGS. 
10 and 12, it is decreased from d2 to d1), thereby reducing 
the force arm of the bending moment and then reducing the 
bending moment (M2 is reduced to M1, M2-Fxd2, M1=Fx 
d1). The improvement also reduces the part material and the 
COSt. 

A screw 10 is provided below the thrust shaft 2 and 
fixedly connected to the brake housing 6. A torsion spring 12 
is provided below the parking lever 1 for resetting the same. 
One end of the torsion spring 12 is fixedly connected to the 
screw 10, and the other end of the torsion spring 12 is fixedly 
connected to the parking lever 1. The bent portion 102 is 
located at the upper portion of the flat plate 101, and an 
opening 103 is provided at the lower portion of the flat plate 
101. The torsion spring 12 sheathes the screw 10. The 
position of the opening 103 is corresponding to those of the 
screw 10 and the torsion spring 102. 
A parking support 13 is further provided below the thrust 

shaft 2 and fixedly connected to the brake housing 6 through 
the screw 10. The parking support 13 includes a flat plate 
131 whose edge has a bent portion 132 for fixation, and the 
bent portion 132 is directly connected to the edge of the flat 
plate 131, as illustrated in FIGS. 13-14. The brake housing 
6 has a neck 62 sheathing the thrust shaft 2. The edge of the 
flat plate 131 is further provided with an arc-shaped opening 
portion 133 matched with the neck 62. 
As illustrated in FIGS. 6 and 15-17, a sealing member 14 

is provided between the outer end surface of the neck 62 and 
the thrust shaft 2. The sealing member 14 has a sealing tube 
141 and a sealing ring 142 sheathing the sealing tube 141. 
The sealing ring 142 is in the form of a conical tube, a top 
end of the conical tube is fixedly connected to the sealing 
tube 141, and a bottom end of the conical tube is contacting 
the outer end surface of the neck 62. The peripheral surface 
of the neck 62 has no annular groove. The design is 
simplified through the above structure, thereby improving 
the reliability and prolonging the service life of the disc 
brake. 

The above descriptions are just specific embodiments of 
the present disclosure, and cannot be used to limit the 
implementation scope of the present disclosure. Therefore, 
any replacement with an equivalent component, or any 
equivalent change and modification within the patent pro 
tection scope of the present disclosure, shall be covered by 
the patent. In addition, in the present disclosure, the tech 
nical features or the technical Solutions can be freely com 
bined with each other, and the technical features can be 
freely combined with the technical solutions. 

ELEMENT LIST 

Element Symbol Element Name 

1, 21 
2, 22 
4, 24 
5, 25 

Parking Lever 
Thrust Shaft 
Ball 
Thrust Nut 
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6 
-continued 

ELEMENT LIST 

Element Symbol Element Name 

6, 26 Brake Housing 
7, 27 Adjusting Bolt 
8, 28 Piston 
9. 29 Friction Pad 
10 Screw 
12 Torsion Spring 
13 Parking Support 
14 Sealing Member 
23 Anti-rotation Frame 
51 Protruded Portion 
62 Neck 

101, 131 Flat Plate 
102, 132 Bent Portion 
103,133 Opening 

141 Sealing Tube 
142 Sealing Ring 

The invention claimed is: 
1. A disc brake, comprising a friction pad, a piston, a 

thrust nut, a ball and a thrust shaft orderly connected from 
left to right, wherein the disc brake further comprises a brake 
housing that sheathes the piston and the thrust nut, an outer 
surface of the thrust nut directly contacts an inner wall 
surface of the brake housing, the outer surface of the thrust 
nut is provided with at least one protruded portion, the inner 
wall surface of the brake housing is provided with a groove 
matched with the protruded portion, and the thrust nut is 
only axially movable in the brake housing: 

wherein a parking lever is connected to the thrust shaft, 
the parking lever includes a flat plate with an edge 
having a bent portion for connecting to a parking cable, 
the bent portion being directly connected to the edge of 
the flat plate, one end of the thrust shaft being located 
in the flat plate, and the flat plate being perpendicular 
to an axis of the thrust shaft; 

wherein a screw is provided below the thrust shaft and 
fixedly connected to the brake housing, a torsion spring 
is provided below the parking lever for resetting the 
parking lever, one end of the torsion spring is fixedly 
connected to the screw, and the other end of the torsion 
spring is fixedly connected to the parking lever, and 

wherein the bent portion of the upper plate is located at an 
upper portion of the flat plate, an opening is provided 
at a lower portion of the flat plate, the torsion spring 
sheathes the screw, and wherein the screw extends 
through the opening of the lower portion of the flat 
plate. 

2. The disc brake according to claim 1, wherein one end 
of the thrust nut is provided with a flange, and three 
protruded portions are disposed on a peripheral Surface of 
the flange and uniformly distributed in a circumferential 
direction of the flange. 

3. The disc brake according to claim 1, wherein a pro 
jection of the protruded portion on a plane perpendicular to 
an axis of the thrust nut is an isosceles trapezoid. 

4. The disc brake according to claim 1, wherein one end 
of the thrust shaft is provided inside the brake housing, the 
other end of the thrust shaft is provided outside the brake 
housing and is connected to the parking lever. 

5. The disc brake according to claim 1, wherein a parking 
support is further provided below the thrust shaft and fixedly 
connected to the brake housing through the screw; the 
parking Support comprises a flat plate whose edge has a bent 
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portion for fixation, and the bent portion is directly con 
nected to the edge of the flat plate. 

6. The disc brake according to claim 5, wherein the brake 
housing has a neck sheathing the thrust shaft, and the edge 
of the flat plate is further provided with an arc-shaped 5 
opening portion matched with the neck. 

7. The disc brake according to claim 6, wherein a sealing 
member is provided between an outer end surface of the 
neck and the thrust shaft; the sealing member comprises a 
sealing tube and a sealing ring; the sealing ring is in the form 10 
of a conical tube, a top end of the conical tube being fixedly 
connected to the sealing tube, and a bottom end of the 
conical tube being contacting the outer end Surface of the 
neck. 

8. The disc brake according to claim 1, wherein the screw 15 
includes a shaft portion and a head portion, and wherein the 
torsion spring encircles and sheathes the head portion of the 
SCCW. 


