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(57) Disclosed are an output shaft (1) of a cycloid
hydraulic motor and an axle valve flow-distribution cy-
cloid hydraulic motor having same, belonging to the tech-
nical field of mechanical transmission. The main body of
the output shaft includes a larger-diameter section (1-2)
assembled in a casing (10) of the cycloid hydraulic motor
and a smaller-diameter section (1-1) extending out of the
casing. An engaging structure transmissibly connected
with a linkage shaft (21) of the cycloid hydraulic motor is
disposed in an inner hole of the larger-diameter section
(1-2), and a dynamic engaging portion (1-2-1) is disposed
on an external surface of the larger-diameter section for
dynamically engaging with the casing (10), the dynamic
engaging portion (1-2-1) includes at least two circumfer-
ential intermittent oil grooves (1-2-2); a groove bottom of
each intermittent oil groove is formed by an eccentric arc
about the center O’ that deviates from the center O of an
excircle of the dynamic engaging portion by a process
eccentricity e, the radius R of the eccentric arc is greater
than the radius r of the excircle of the dynamic engaging
portion. The output shaft and the cycloid hydraulic motor
can improve the working efficiency and reduce the man-

ufacture cost, and can form a better oil film, enhance the
radial bearing capacity, and ensure the lubrication and
seal.

Fig.1

Printed by Jouve, 75001 PARIS (FR)



10

15

20

25

30

35

40

45

50

55

EP 3 073 133 A1
Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the benefit of the priority of Chinese Patent Application No. 201310584115.5,
filed on November 20, 2013, entitled "Axle Valve Flow-distribution Cycloid Hydraulic Motor", and the priority of Chinese
Patent Application No. 201310584259.0, filed on January 17, 2014, entitled "Output Shaft of Cycloid Hydraulic Motor
and Processing Method thereof”, the entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to an output shaft of a cycloid hydraulic motor, and also relates to an axle valve
flow-distribution cycloid hydraulic motor having the output shaft of the cycloid hydraulic motor, belonging to the technical
field of hydraulic transmission.

BACKGROUND

[0003] A cycloid hydraulic motor is a motor with a low speed and a high torque, having advantages of small size, large
unit power density, high efficiency, wide range of rotating speed and so on, and is widely used. Especially, the axle-flow-
distribution cycloid hydraulic motor is suitable for the applications that need lower pressure levels and higher cost
performances, as it has a simple structure and low cost. In order to ensure the lubrication of the axle-flow-distribution
valve, and to form the desired flow-distribution oil film and the reliable seal, circumferential annular oil grooves are
disposed on the output shaft, but the configuration of such oil grooves is unfavorable for the radial bearing capacity of
the output shaft.

[0004] The basic configuration of the cycloid hydraulic motor includes a liquid feed port and a return port disposed on
the casing or the rear cover; the cycloid hydraulic motor has a cycloidal gear pair and a flow-distribution mechanism
installed at one end, wherein the flow-distribution mechanism may be placed ahead of or behind the cycloidal gear pair,
typically it adopts the axle valve flow-distribution when it is placed in the front, and it adopts the plane flow-distribution
wheniitis placed in the rear, and the cycloid hydraulic motor has an output shaft at the other end. The rotor of the cycloidal
gear pair is engaged with an external gear installed on one end of a linkage shaft through internal keys, and the other
end of the linkage shaft is transmissibly connected with the output shaft.

[0005] When in operation, by means of the flow-distribution mechanism, the liquid feed port is communicated with an
extended engaging cavity of the cycloidal gear pair, and the shrunk engaging cavity of the cycloidal gear pair is com-
municated with the return port. As a result, pressurized liquid enters the casing or the rear cover through the liquid feed
port, then enters the extended engaging cavity formed by the cycloidal gear pair, causing the volume of the extended
engaging cavity expanded gradually, at the same time, the liquid in the shrunk engaging cavity formed by the cycloidal
gear pair returns through the return port. In this process, the rotor of the cycloidal gear pair is driven to rotate by the
pressure difference between the extended engaging cavity and the shrunk engaging cavity, and the rotation is transmitted
to the output shaft through the linkage shaft and is output from the output shaft, thereby the hydraulic energy is converted
into the mechanical energy. Meanwhile, the flow-distribution mechanism (also called as the axle valve) is also driven to
rotate by the linkage shaft, and is switched between a closed state and an opened state again and again, so that the
converting process is continued, and the motor outputs the torque continuously.

[0006] As far as the applicant knows, the prior art compact axle valve flow-distribution cycloid hydraulic motor is
developed rapidly (such as the products BM1, BMP and BMR manufactured by the applicant). Although the sliding
bearing of the flow-distribution mechanism of the prior art hydraulic motor can bear a certain radical force, as limited by
its structure, it is not suitable for driving an external engaging gear or chain gear or directly driving other components
having larger radical force, even if a radial needle bearing or a ball bearing is added (e.g., Chinese patent No.
200720041824.9 disclosed that radical needle bearings with different size are installed at the front and the rear as
supporting elements, and Chinese patent No. 201220454428.X disclosed that a ball bearing is installed at the front end
of the output shaft for bearing radical force), the capacity of bearing large radical force still cannot be improved remarkably,
whereas the leakage may be increased.

SUMMARY

[0007] The major objectives of the present disclosure are as follows: in view of the above-mentioned existing problem
in the prior art, by modifying the configuration, to provide an output shaft of a cycloid hydraulic motor, which is beneficial
for ensuring the radial bearing capacity, and allows for simple and convenient processing procedures, has better sealing
and lubricating effects; also to provide a method for processing the output shaft of the cycloid hydraulic motor.
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[0008] In order to achieve the above major objectives, the present disclosure provides an output shaft of a cycloid
hydraulic motor, comprising a main body, said main body includes a larger-diameter section assembled in a casing of
the cycloid hydraulic motor and a smaller-diameter section extending out of the casing; an engaging structure transmis-
sibly connected with a linkage shaft of the cycloid hydraulic motor is disposed in an inner hole of the larger-diameter
section, and a dynamic engaging portion is disposed on an external surface of the larger-diameter section for dynamically
engaging with the casing, the dynamic engaging portion includes at least two circumferential intermittent oil grooves; a
groove bottom of each intermittent oil groove is formed by an eccentric arc about a center point that deviates from a
center point of an excircle of the dynamic engaging portion by a process eccentricity e, a radius of the eccentric arc is
greater than a radius of the excircle of the dynamic engaging portion.

[0009] Wherein, according to a preset radius of the eccentric arc, maximum height of the intermittent oil groove and
the radius of the dynamic engaging portion, the process eccentricity is determined by following equation:

eccentricity is determined by following equation:
e=R+h-r;

wherein, e is the process eccentricity (mm);

R is the radius of the eccentric arc (mm);

h is the maximum height of the intermittent oil groove (mm);
r is the radius of the dynamic engaging portion (mm).

[0010] With respect to the above process eccentricity e and the radius R of the eccentric arc, according to the preset
maximum height h of the intermittent oil groove and the length 1 of the outer arc of the intermittent oil groove or its
corresponding central angle, and the radius r of the dynamic engaging portion, it is not difficult to find the geometric
relationship between these parameters, then obtain simultaneous equations to solve for the process eccentricity e and
the radius R of the eccentric arc.

[0011] Further, the larger-diameter section has a front necked-down portion for installing a front needle bearing on
the external surface at one end, and has a rear necked-down portion for installing a rear needle bearing on the external
surface at the other end, the dynamic engaging portion for dynamically engaging with the inner hole of the casing is
disposed between the front necked-down portion and the rear necked-down portion, and is closer to the front necked-
down portion.

[0012] Further, a cross-section of the intermittent oil groove is dovetail-shaped, which has a narrowed opening and a
wider bottom.

[0013] Therefore, the steps of processing the intermittent oil grooves are as follows:

Step 1, clamping the primarily processed output shaft in a rotational turning or grinding fixture with its axis deviating
from the rotating center of the turning or grinding fixture by the amount of the process eccentricity e;

Step 2, driving the turning or grinding fixture to rotate;

Step 3, when the turning tool or the grinding wheel contacts with the main body, processing according to the maximum
height of the oil groove until a first intermittent oil groove is processed;

Step 4, on the premise of retaining the process eccentricity unchanged, turning the main body to the angular position
of the adjacent intermittent oil groove, then clamping the output shaft at this position, and processing for the sub-
sequent intermittent oil groove in the same way as described in the above Step 2 and Step 3.

[0014] By adopting the configuration of the output shaft of the cycloid hydraulic motor, the present disclosure prevents
the output shaft from being disconnected by the annular oil groove, thus it is beneficial for enhancing the radial bearing
capacity. And by means of common fixtures such as a four-jaw chuck (or a special tool), the desired oil groove can be
processed directly, and there is no need to adopt the complicated milling process as required for processing the equi-
depth circumferential intermittent oil grooves, therefore, it is beneficial for improving the efficiency remarkably, and
reducing the manufacturing cost. Additionally, the present disclosure replaces the prior art equi-depth oil groove having
the concentric arc bottom with the oil groove having the eccentric arc bottom and having a varying height decreasing
gradually from the center to both ends, which is beneficial theoretically and practically for enabling oil contained in the
oil groove flowing from both ends of the oil groove to the excircle area of the dynamic engaging portion of the main body
between adjacent oil grooves, and then further diffusing to both sides, so that better oil film can be formed to ensure the
lubrication and seal. With regard to the oil groove to be processed after the heat treatment, tooling equipment similar to
a four-jaw chuck is adopted to grind the oil groove on a grinder.

[0015] A further objective of the present disclosure is to provide an axle valve flow-distribution cycloid hydraulic motor
by modifying the configuration, which remains compactin structure, has animproved radial bearing capacity, an enhanced
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sealing effect, and has a good processability.

[0016] In order to achieve the above further objective, the present disclosure provides an axle valve flow-distribution
cycloid hydraulic motor, comprising: a front cover and a casing, which are fixedly connected with each other, and a
cycloidal gear pair formed by a stator and a rotor; the cycloidal gear pair is fixedly connected to a casing through a
diaphragm at one end, and fixedly connected with a rear cover at the other end; an output shaft is arranged in the casing,
an outer end of the output shaft extends out of the casing, the output shaft is transmissibly connected to the rotor through
an linkage shaft; wherein, an inner hole of the casing is a through-hole with same inner diameter; a front needle bearing
is installed on a front portion of the output shaft and a rear needle bearing is installed on a rear end of the output shaft;
the front needle bearing has a same outer diameter but a greater length as compared with the rear needle bearing; a
shoulder of the output shaft corresponding to a front end of the front needle bearing is abutted against a rear retaining
ring of a plane thrust bearing; a dynamic engaging portion is disposed behind the front needle bearing on the output
shaft for dynamically engaging with the casing, the dynamic engaging portion includes at least two circumferential
intermittent oil grooves; a groove bottom of each intermittent oil groove is formed by an eccentric arc about a center
point that deviates from a center point of an excircle of the dynamic engaging portion by a process eccentricity e, a
radius of the eccentric arc is greater than a radius of the excircle of the dynamic engaging portion.

[0017] Further, a front retaining ring of the plane thrust bearing is installed against an end face of an stepped hole in
the front cover, a shaft seal is arranged in the stepped hole and ahead of the front retaining ring.

[0018] Further, the output shaft includes a larger-diameter section assembled in the casing, and a smaller-diameter
section extending out of the casing; the larger-diameter section has a front necked-down portion for installing the front
needle bearing on an external circular surface at one end, and has a rear necked-down portion for installing the rear
needle bearing on the external circular surface at the other end; a dynamic engaging portion for dynamically engaging
with the inner hole of the casing is disposed between the front necked-down portion and the rear necked-down portion,
and is closer to the front necked-down portion; three intermittent oil grooves distributed uniformly in a circumferential
direction are disposed on the dynamic engaging portion.

[0019] Further, the shaft seal includes a metallic frame having an L-shaped cross-section, a polytetrafluoroethylene
retaining ring having a rectangular cross-section, which is tightly adhered to an inner end face of the metallic frame and
is sealedly engaged with the external surface of the output shaft, and a rubber seal lip that half surrounds the metallic
frame and the polytetrafluoroethylene retaining ring.

[0020] Further, the rubber seal lip includes one seal engaging surface fit with the inner surface of the stepped hole in
the front cover and another seal engaging surface fit with the external surface of the output shaft.

[0021] Further, the rubber seal lip is filled between the external surface of the polytetrafluoroethylene retaining ring
and the metallic frame.

[0022] According to the axle valve flow-distribution cycloid hydraulic motor of the present disclosure, since the inner
diameter of the casing is constant, it is very convenient for processing and assembling; as the bearings are arranged
reasonably in consideration of the larger load on the front section, and the organic combination of the front needle bearing
and the plane thrust bearing, the bearing capacity of the front needle bearing can be further improved. Therefore, as
compared with the prior art, on the premise that the structure remains compact, the radial bearing capacity of the cycloid
hydraulic motor is improved, and the axial bearing capacity is improved at the same time, and the cycloid hydraulic motor
allows for convenient processing and has good assembling processability.

[0023] The dynamic engaging portion for dynamically engaging with the inner hole of the casing is located behind the
front needle bearing installed on the output shaft, the dynamic engaging portion includes at least two circumferential
intermittent oil grooves; the bottom of said intermittent oil groove is formed by an eccentric arc about a center point that
deviates from a center point of an excircle of the dynamic engaging portion by a process eccentricity e, a radius of the
eccentric arc is greater than a radius of the excircle of the dynamic engaging portion. Therefore, the present disclosure
prevents the output shaft from being disconnected by the annular oil groove, thus it is beneficial for enhancing the radial
bearing capacity. And by means of common fixtures such as a four-jaw chuck (or a special tool), the desired oil groove
can be processed directly, and there is no need to adopt the complicated milling process as required for processing the
equi-depth circumferential intermittent oil grooves, therefore, it is beneficial for improving the efficiency remarkably, and
reducing the manufacturing cost. Additionally, the present disclosure replaces the prior art equi-depth oil groove having
the concentric arc bottom with the oil groove having the eccentric arc bottom and having a varying height decreasing
gradually from the center to both ends, which is beneficial theoretically and practically for enabling oil contained in the
oil groove flowing from both ends of the oil groove to the excircle area of the dynamic engaging portion of the main body
between adjacent oil grooves, and then further diffusing to both sides, so that better oil film can be formed to ensure the
lubrication and seal.

[0024] In the present disclosure, the front retaining ring of the plane thrust bearing is installed against the end face of
the stepped hole in the front cover, a shaft seal is arranged in the stepped hole and ahead of the front retaining ring, so
as to ensure the reliably sealing effect.



10

15

20

25

30

35

40

45

50

55

EP 3 073 133 A1

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The present disclosure will be described in more details with reference to the accompanying figures.

Fig. 1 is a schematic structural diagram illustrating the embodiment 1 of the present invention;

Wherein the elements are denoted as follows: output shaft 1, key 2, dust seal 3, shaft seal 4, screw 5, front cover
6, valve body 7, seal ring 8, valve ball 9, casing 10, oil port cap 11, O-ring 12, diaphragm 13, cycloidal gear pair 14,
rear cover 15, plug 16, gasket 17, steel gasket 18, bolt 19, rear needle bearing 20, linkage shaft 21, front needle
bearing 22, rear retaining ring 23, O-ring 24, plane thrust bearing 25, front retaining ring 26;

Fig. 2 is a schematic structural diagram illustrating the output shaft in the embodiment of Fig.1;

Fig. 3 is a cross-section view of a rotor-stator pair in the embodiment of Fig.1;

Fig. 4 is an illustrative geometric relationship diagram of the relevant parameters in a cross-section of the intermittent
oil grooves taken along the direction of the arrows at the dynamic engaging portion shown in Fig. 2;

Fig. 5 is an enlarged view of the shaft seal in the embodiment of Fig. 1;

Fig. 6 is a schematic structural diagram illustrating the embodiment 2 of the present invention;

Fig. 7 is a cross-section view of a rotor-stator pair in the embodiment of Fig. 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiment 1:

[0026] Figs. 1 and 3 illustrate the basic configuration of the axle valve flow-distribution cycloid hydraulic motor of this
embodiment. Similar as the prior art, the present disclosure comprises a front cover 6 and a casing 10, which are fixedly
connected with each other, and a cycloidal gear pair formed by a stator and a rotor; the cycloidal gear pair is fixedly
connected to the casing 10 through a diaphragm 13 at one end, and fixedly connected with a rear cover 15 at the other
end. An output shaft 1 is arranged in the casing 10, the outer end of the output shaft extends out of the casing, the
internal key of the output shaft is transmissibly connected to the internal key of the rotor through a linkage shaft 21.
[0027] The inner hole of the casing 10 is a through-hole with the same inner diameter. A front needle bearing 22 is
installed on the front portion of the output shaft 1 and a rear needle bearing 20 is installed on the rear end of the output
shaft 1; the front needle bearing 22 has the same outer diameter but a greater length as compared with the rear needle
bearing 20. The shoulder of the output shaft 1 corresponding to the front end of the front needle bearing 22 is abutted
against the rear retaining ring 23 of the plane thrust bearing 25.

[0028] As shown in Fig. 2, the output shaft 1 includes a larger-diameter section 1-2 assembled inside the casing 10
of the cycloid hydraulic motor, and a smaller-diameter section 1-1 extending out of the casing. A key groove is disposed
on the smaller-diameter section 1-1, so that power and motion can be transmitted through the key-connection. An internal
key engaging structure transmissibly connected with the linkage shaft 21 of the cycloid hydraulic motor is disposed in
the inner hole of the larger-diameter section 1-2; the larger-diameter section has a front necked-down portion for installing
the front needle bearing 22 on the external circular surface at one end, and has a rear necked-down portion for installing
the rear needle bearing 20 on the external circular surface at the other end; a dynamic engaging portion 1-2-1 for
dynamically engaging with the inner hole of the casing 10 is disposed between the front necked-down portion and the
rear necked-down portion, and is closer to the front necked-down portion; additionally, other components are provided
between the front necked-down portion and rear necked-down portion for forming the axle-flow-distribution, these com-
ponents are the same as those of the prior art, and are not described here for brevity. Three intermittent oil grooves
1-2-2 distributed uniformly in the circumferential direction are disposed on the dynamic engaging portion 1-2-1. As shown
in Fig. 4, the groove bottom of each intermittent oil groove 1-2-2 is formed by an eccentric arc about the center O’, said
center O’ is deviated from the center O of the excircle of the dynamic engaging portion by a process eccentricity e, the
radius R of the eccentric arc is greater than the radius r of the excircle of the dynamic engaging portion 1-2-1. Itis evident
that, e=R+h-r; wherein, e is the process eccentricity (mm); R is the radius of the eccentric arc; h is the maximum height
of the intermittent oil groove, which is generally between 0.3mm to 1.0mm; r is the radius of the dynamic engaging
portion. The radii of the flow-distribution axles of different series of hydraulic motors are different, for example, the radii
of BMP and BMR series are ranged from 21 mm to 21.5 mm. When it is designed, the radius r of the dynamic engaging
portion, the length 1 of the outer arc of the intermittent oil groove (or its corresponding central angle A, which is generally
between 30° and 65°), and the maximum height h are identical to those of the prior art circumferentially-spaced oil
grooves with the concentric arc bottom and the same height. According to common mathematic knowledge, such as
cosine law and so on, and with reference to Fig. 3, it is not difficult to find the geometric relationship between these
parameters, then obtain simultaneous equations to solve for the process eccentricity e and the radius R of the eccentric
arc.

[0029] The front retaining ring 26 of the plane thrust bearing 25 is installed against the end face of the stepped hole
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in the front cover 6, a shaft seal 4 is arranged in the stepped hole and ahead of the front retaining ring 26. The specific
structure of the shaft seal is shown in Fig. 5, which includes a metallic frame 4-1 having an L-shaped cross-section, a
polytetrafluoroethylene retaining ring 4-2 having a rectangular cross-section, which is tightly adhered to the inner end
face of the metallic frame 4-1 and is sealedly engaged with the external surface of the output shaft 1, and a rubber seal
lip 4-3 that half surrounds the metallic frame 4-1 and the polytetrafluoroethylene retaining ring 4-2. Said rubber seal lip
4-3 includes one seal engaging surface fit with the inner surface of stepped hole in the front cover 6 and another seal
engaging surface fit with the external surface of the output shaft. The rubber seal lip 4-3 is filled between the external
surface of the polytetrafluoroethylene retaining ring 4-2 and the metallic frame 4-1.

[0030] In addition, an oil return circulation channel communicated with the inner cavity is disposed in the casing 10,
and two unidirectional valves are arranged in the oil return circulation channel, each unidirectional valve includes a valve
body 7, a seal ring 8 and a valve ball 9. One end of one unidirectional valve is connected with the oil feed port and one
end of another unidirectional valve is connected with the oil return port, the other ends of the two unidirectional valves
are communicated with the inner cavity of the motor via the inner unidirectional valve oil return channel between the
front cover 6 and the casing 10. Such arrangement helps to protect the shaft seal.

[0031] In processing, since the inner hole of the casing 10 is a straight-hole with the same diameter, only one pass is
needed for processes such as lathing, grinding, and so on; it is very convenient for processing, and the dimensional
accuracy and geometrical accuracy can be ensured. The steps of processing the intermittent oil grooves on the output
shaft are as follows: Step 1, clamping the primarily processed output shaft in an index chuck, specifically, the output
shaft is clamped in a four-jaw chuck of a lathe with its axis deviating from the rotating center of the turning fixture of the
lathe by the amount of the process eccentricity e; Step 2, starting the lathe, driving the four-jaw chuck to rotate; Step 3,
employing a lathe tool with a cutting tip conforming to the shape of the cross-section of the intermittent oil groove; when
the cutting tip contacts with the output shaft, feeding the lathe tool according to the maximum height of the oil groove,
then a first intermittent oil groove is processed; Step 4, on the premise of retaining the process eccentricity unchanged,
successively turning the output shaft by 120° and 240° relative to the angular position of the four-jaw chuck, clamping
the output shaft at each position, and processing for the second intermittent oil groove and the third intermittent oil groove
in the same way as described in the above Step 2 and Step 3.

Embodiment 2:

[0032] As shown in Figs. 6 and 7, the basic configuration of the axle valve flow-distribution cycloid hydraulic motor of
this embodiment is similar to that of the embodiment 1. The embodiment 2 is different from the embodiment 1 mainly in
that, the cycloidal gear pair in the embodiment 2 is an embedded column type rotor-stator pair, while the cycloidal gear
pair in the embodiment 1 is an integrated rotor-stator pair.

[0033] Experiments have proved that, since a series of modifications seemingly tiny but effective were made in the
above-mentioned embodiments, the radial bearing capacity of the hydraulic motor has been improved by nearly 40%,
meanwhile the axial bearing capacity has been improved. The hydraulic motor has compact structure, smaller size,
better machining and assembling processes, thereby the cost performance is further improved as compared with the
traditional products.

Claims

1. An output shaft of a cycloid hydraulic motor, comprising a main body, wherein, said main body includes a larger-
diameter section assembled in a casing of the cycloid hydraulic motor and a smaller-diameter section extending out
of the casing; an engaging structure transmissibly connected with a linkage shaft of the cycloid hydraulic motor is
disposed in an inner hole of the larger-diameter section, and a dynamic engaging portion is disposed on an external
surface of the larger-diameter section for dynamically engaging with the casing, the dynamic engaging portion
includes at least two circumferential intermittent oil grooves; wherein, a groove bottom of each intermittent oil groove
is formed by an eccentric arc about a center point that deviates from a center point of an excircle of the dynamic
engaging portion by a process eccentricity e, a radius of the eccentric arc is greater than a radius of the excircle of
the dynamic engaging portion.

2. The output shaft of the cycloid hydraulic motor according to claim 1, wherein, according to a preset radius of the
eccentric arc, maximum height of the intermittent oil groove and the radius of the dynamic engaging portion, the
process eccentricity is determined by following equation:
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equation:
e=R+h-r;

wherein, e is the process eccentricity (mm);

R is the radius of the eccentric arc (mm);

h is the maximum height of the intermittent oil groove (mm);
r is the radius of the dynamic engaging portion (mm).

The output shaft of the cycloid hydraulic motor according to claim 1 or 2, wherein, the larger-diameter section has
a front necked-down portion for installing a front needle bearing on the external surface at one end, and has a rear
necked-down portion for installing a rear needle bearing on the external surface at the other end, the dynamic
engaging portion for dynamically engaging with the inner hole of the casing is disposed between the front necked-
down portion and the rear necked-down portion, and is closer to the front necked-down portion.

The output shaft of the cycloid hydraulic motor according to claim 3, wherein, a cross-section of the intermittent oil
groove is dovetail-shaped, which has a narrower opening and a wider bottom.

An axle valve flow-distribution cycloid hydraulic motor, comprising: a front cover and a casing, which are fixedly
connected with each other, and a cycloidal gear pair formed by a stator and a rotor; the cycloidal gear pair is fixedly
connected to a casing through a diaphragm at one end, and fixedly connected with a rear cover at the other end;
an output shaft is arranged in the casing, an outer end of the output shaft extends out of the casing, the output shaft
is transmissibly connected to the rotor through a linkage shaft; wherein, an inner hole of the casing is a through-
hole with same inner diameter; a front needle bearing is installed on a front portion of the output shaft and a rear
needle bearing is installed on a rear end of the output shaft; the front needle bearing has a same outer diameter
but a greater length as compared with the rear needle bearing; a shoulder of the output shaft corresponding to a
front end of the front needle bearing is abutted against a rear retaining ring of a plane thrust bearing; a dynamic
engaging portion is disposed behind the front needle bearing on the output shaft for dynamically engaging with the
casing, the dynamic engaging portion includes at least two circumferential intermittent oil grooves; a groove bottom
of each intermittent oil groove is formed by an eccentric arc about a center point that deviates from a center point
of an excircle of the dynamic engaging portion by a process eccentricity e, a radius of the eccentric arc is greater
than a radius of the excircle of the dynamic engaging portion.

The axle valve flow-distribution cycloid hydraulic motor according to claim 5, wherein, a front retaining ring of the
plane thrust bearing is installed against an end face of an stepped hole in the front cover, a shaft seal is arranged
in the stepped hole and ahead of the front retaining ring.

The axle valve flow-distribution cycloid hydraulic motor according to claim 6, wherein, the output shaft includes a
larger-diameter section assembled inside the casing, and a smaller-diameter section extending out of the casing;
the larger-diameter section has a front necked-down portion for installing the front needle bearing on an external
circular surface at one end, and has a rear necked-down portion for installing the rear needle bearing on the external
circular surface at the other end; a dynamic engaging portion for dynamically engaging with the inner hole of the
casing is disposed between the front necked-down portion and the rear necked-down portion, and is closer to the
front necked-down portion; three intermittent oil grooves distributed uniformly in a circumferential direction are
disposed on the dynamic engaging portion.

The axle valve flow-distribution cycloid hydraulic motor according to claim 7, wherein, the shaft seal includes a
metallic frame having an L-shaped cross-section, a polytetrafluoroethylene retaining ring having a rectangular cross-
section, which is tightly adhered to an inner end face of the metallic frame and is sealedly engaged with the external
surface of the output shaft, and a rubber seal lip that half surrounds the metallic frame and the polytetrafluoroethylene
retaining ring.

The axle valve flow-distribution cycloid hydraulic motor according to claim 8, wherein, the rubber seal lip includes
one seal engaging surface fit with the inner surface of the stepped hole in the front cover and another seal engaging
surface fit with the external surface of the output shaft.

The axle valve flow-distribution cycloid hydraulic motor according to claim 9, wherein, the rubber seal lip is filled
between the external surface of the polytetrafluoroethylene retaining ring and the metallic frame.
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