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(54) INTERNALLY CURVED LOW-SPEED HIGH-TORQUE HYDRAULIC MOTOR WITH TORQUE
BEING OUTPUT BY MEANS OF ROTATION OF HOUSING

(67) Disclosed is an internally curved low-speed
high-torque hydraulic motor with torque being output by
means of the rotation of a housing. The hydraulic motor
is composed of a left bearing block (1), a right end cover
(7), a spacer ring (3), a cylinder body (4), an internally
curved cam ring (2), an axial oil distribution pan (6) and
a plurality of radially arranged plunger assemblies (5).
The axial oil distribution pan (6) is axially arranged on
one side of the cylinder body (4). The internally curved
cam ring (2), the left bearing block (1), the spacer ring
(3) and the right end cover (7) are connected in series
via high-strength bolts so as to form a motor housing.
The motor is composed of the fixed cylinder body (4) and
the rotatable housing. The structure broadens the appli-
cation fields of the internally curved low-speed
high-torque hydraulic motor, optimizes the mechanical
structure of a driving portion of the motor, reduces costs,
and reduces transmission links so as to become a direct
drive, eliminates low-speed crawling and increases sta-
bility and reliability during operation. Under acting forces
of a spring and a balancing plunger provided in the axial
oil distribution pan, contact surfaces between the axial
oil distribution pan and the cylinder body can always be

tightly fitted, thereby reducing internal leakage of the mo-
tor and prolonging the service life of the motor.
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Description
Technical Field

[0001] The present invention relates to a low-speed
high-torque hydraulic motor in the field of hydraulic mo-
tors, in particular to an internally curved low-speed high-
torque hydraulic motor with torque being output by means
of the rotation of a housing.

Background Art

[0002] With the fierce competition in the engineering
vehicle market, how to reduce costs, improve vehicle per-
formance and occupy the market is crucial. At present,
the wheel drive hydraulic motor used in the engineering
vehicle has two structures: one structure is a planetary
reduction gearbox with a plunger hydraulic motor for driv-
ing the rotation of a housing; and the other is an internally
curved hydraulic motor with a rotatable cylinder body
(spindle) and a fixed motor housing. The first structure
is not conducive to market competition due to its compli-
cated structure, low efficiency, low speed crawling, and
high failure rate; the second structure is an internally
curved hydraulic motor with a rotatable cylinder body
(spindle) and a fixed motor housing, thereby occupying
a large space and having limited application in engineer-
ing vehicles. Therefore, how to increase the efficiency,
decrease the failure rate, reduce the occupancy space
and make the layout of the main machine more reason-
able by improving the structure on the basis of ensuring
the driving performance of the vehicle is a very mean-
ingful subject in the art.

[0003] Intheindustries of ships, lifting equipment, and
the like, a Viking motor is commonly used. The Viking
motor also has the structure of a rotatable housing, but
it has a different oil distribution mode in comparison with
the internally curved motor with a rotatable housing. The
Viking motor uses a radial oil distribution mode. During
use, the oil distribution shaft seal ring or clearance seal
may be worn out, thus causing failure of compensation
after the clearance is large, and causing internal leakage
and failure of normal operation. In the case of the same
displacement and torque, the rated speed is low, and the
internally curved hydraulic motor with a rotatable housing
can be widely used in industries such as travelling con-
struction machinery, ships, lifting equipment, etc.

Summary of the Invention

[0004] The main object of the present invention is to
overcome the defects of the existing planetary reduction
gearbox with a plunger hydraulic motor for driving the
rotation of a housing, such as low efficiency, low-speed
crawling, heavy weight, large size, and the like, and to
overcome the defects of the internally curved hydraulic
motor with a rotatable cylinder body spindle for outputting
and a fixed housing, such as occupying a large space
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and having limited application. The presentinvention pro-
vides a novel structure of an internally curved low-speed
high-torque hydraulic motor with torque being output by
means of the rotation of a housing. The technical problem
to be solved is to improve the structure so as to easily
implement the technical performance required for the
wheel driving of the engineering vehicle, thereby reduc-
ing defects and deficiencies caused by the structure of
the wheel-driving traveling hydraulic motor in the existing
engineering vehicle, which is quite suitable for practical
use.

[0005] The following technical solutions are used for
achieving the object of the present invention and solving
the technical problem thereof. An internally curved low-
speed high-torque hydraulic motor with torque being out-
put by means of the rotation of a housing is provided
according to the present invention, composed of a left
bearing block, a right end cover, a spacer ring, a cylinder
body, an internally curved cam ring, an axial oil distribu-
tion pan and a plurality of radially arranged plunger as-
semblies, wherein the internally curved cam ring, the left
bearing block, the spacer ring and the right end cover
form a motor housing; the motor housing with a split struc-
ture is formed by connecting the internally curved cam
ring, the left bearing block, the spacer ring and the right
end cover in series via high-strength bolts; the motor as
a whole is combined by the fixed cylinder body and the
rotatable motor housing; the motor housing rotates
around the cylinder body, while the cylinder body is fixed;
the axial oil distribution pan is axially arranged on one
side of the cylinder body, and connected to an oil passage
of the cylinder body through an oil passage. Plunger
holes of the cylinder body are arranged in a single row
or a plurality of rows depending on the magnitude of out-
put torque, and the plurality of plunger assemblies are
uniformly arranged in the plunger holes in a radial direc-
tion around the cylinder body.

[0006] The plurality of plunger assemblies are uniform-
ly arranged in a radial direction around the cylinder body.
[0007] Aninternally curved low-speed high-torque hy-
draulic motor with output by means of the rotation of a
housing is described above, wherein the axial oil distri-
bution pan is provided therein with a spring and a bal-
ancing plunger, the balancing plunger is cup-shaped, the
spring is against a cup bottom of the balancing plunger,
and an outer surface of the cup bottom of the balancing
plunger is in tight fit with the right end cover; under the
action of acting forces and reacting forces, acting forces
of the spring and the balancing plunger cause contact
surfaces between the axial oil distribution pan and the
cylinder body to be in close contact; when pressurized
oil enters, the axial oil distribution pan relies on the acting
forces of the spring and the balancing plunger together
with the action of the pressurized oil to cause the contact
surfaces between the axial oil distribution pan and the
cylinder body to be always in tight fit; in the case of wear,
the acting forces of the spring and the balancing plunger
can be used to cause the contact surfaces between the
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axial oil distribution pan and the cylinder body to maintain
close contact, thereby compensating for the wear, com-
pensating for the wear of the axial oil distribution pan,
reducing internal leakage of the motor and prolonging
the service life of the motor.

[0008] Compared with the prior art, the present inven-
tion has obvious advantages and beneficial effects. The
present invention has at least the following advantages:

1. An internally curved low-speed high-torque hy-
draulic motor with torque being output by means of
the rotation of a housing according to the present
invention, due to the use of the structure of a rotat-
able housing, provides an effective approach to the
application of the internally curved hydraulic motor
to the engineering vehicle. Furthermore, the present
invention also provides a new solution for the wheel
driving mode of the engineering vehicle.

2. An internally curved low-speed high-torque hy-
draulic motor with torque being output by means of
the rotation of a housing according to the present
invention, due to the use of the structure of a rotat-
able housing, has the advantages of simpler struc-
ture, higher efficiency, higher stability at low speed,
lighter weight, smaller size, easier manufacturing
process, and lower failure rate than the planetary
reduction gearbox of plunger hydraulic motor driving;
and it has the advantages of smaller occupancy
space, more beneficial layout of the main machine,
and the like compared with the internally curved trav-
elling hydraulic motor with a rotatable cylinder body
and a fixed housing.

3. An internally curved low-speed high-torque hy-
draulic motor with torque being output by means of
the rotation of a housing according to the present
invention mainly differs from the Viking motor in the
oil distribution mode. The Viking motor uses a radial
oil distribution mode, but the disadvantage is that the
oil distribution shaft seal ring or clearance seal may
be worn out after a long time, and internal leakage
may occur, thereby affecting the output torque of the
motor and causing failure of normal use. The oil dis-
tribution mode of the present invention is an axial oil
distribution mode, and has the spring, the balancing
plunger and oil pressure in the axial oil distribution
pan to compensate wear so that the service life of
the motor is long.

[0009] The above description is only an overview of
the technical solutions of the present invention. In order
to have a clearer understanding of the technical means
of the present invention, the present invention can be
implemented in accordance with the contents of the de-
scription. In order to make the above and other objects,
features and advantages of the present invention more
obvious and understandable, preferred embodiments will
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be described in detail below with reference to the draw-
ings.

Brief Description of the Drawings

[0010] In the present invention:

Fig. 1 is a structural schematic diagram of an internally
curved low-speed high-torque hydraulic motor with
torque being output by means of the rotation of a housing
according to the present invention.

Fig. 2 is a left view of Fig. 1.

In which:

1: left bearing block
3: spacer ring
5: plunger assembly

2:internally curved camring
4: cylinder body

6: axial oil distribution pan
6-1: spring 6-2: balancing plunger
7: right end cover

Fig. 3 is a partial enlarged diagram of Fig. 1.

Detailed Description of Preferred Embodiments

[0011] In order to further illustrate the technical means
and effects of the presentinvention for achieving the pre-
determined inventive object, the specific embodiments,
structures, features and effects of an internally curved
low-speed high-torque hydraulic motor with torque being
output by means of the rotation of a housing provided
according to the present invention will be described in
detail below with reference to the drawings and preferred
embodiments.

[0012] Referring to Figs. 1-3, an internally curved low-
speed high-torque hydraulic motor with torque being out-
put by means of the rotation of a housing according to
preferred embodiments of the present invention is mainly
composed of a cylinder body 4, a left bearing block 1, an
internally curved cam ring 2, a spacer ring 3, an axial oil
distribution pan 6, a right end cover 7, and a plurality of
radially arranged plunger assemblies 5, wherein the in-
ternally curved cam ring 2, the left bearing block 1, the
spacer ring 3 and the right end cover 7 form a motor
housing; the motor housing with a split structure is formed
by connecting the internally curved cam ring 2, the left
bearing block 1, the spacer ring 3 and the right end cover
7 in series via high-strength bolts. The motor as a whole
is combined by the fixed cylinder body 4 and the rotatable
motor housing; the motor housing rotates around the cyl-
inder body 4, while the cylinder body 4 is fixed. Plunger
holes of the cylinder body 4 may be designed in a single
row or a plurality of rows depending on the magnitude of
output torque, and the plurality of plunger assemblies 5
are uniformly arranged in the plunger holes in a radial
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direction around the cylinder body 4. Referring to Fig. 3,
the axial oil distribution pan 6 is axially arranged on one
side of the cylinder body 4, and connected to an oil pas-
sage of the cylinder body 4 through an oil passage. The
axial oil distribution pan 6 is provided therein with a spring
6-1 and a balancing plunger 6-2, wherein the balancing
plunger 6-2 is cup-shaped, the spring 6-1 is against a
cup bottom of the balancing plunger 6-2, and an outer
surface of the cup bottom of the balancing plunger 6-2
is in tight fit with the right end cover 7, thus under the
action of acting forces and reacting forces, the spring
force of the spring 6-1 can be used to cause the contact
surfaces between the axial oil distribution pan 6 and the
cylinder body 4 to be always in tight fit.

[0013] Referring to Figs. 1-3, both an oil inlet hole and
an oil return hole are arranged on one end of the cylinder
body 4; oil enters the axial oil distribution pan 6 from the
center of the cylinder body 4 in the direction shown in the
figures, and is distributed to the working chambers of the
plunger assemblies 5 which are radially uniformly ar-
ranged in the cylinder body 4, and pushes the plunger
assemblies 5 to move linearly. Under the action of pres-
sure, the plunger assemblies 5 push the motor housing,
which is composed of the internally curved cam ring 2,
the left bearing block 1, the spacer ring 3 and the right
end cover 7, to rotate. Under initial pressure, the axial oil
distribution pan 6 relies on the acting forces of the spring
6-1 and the balancing plunger 6-2 to cause the contact
surfaces between the axial oil distribution pan 6 and the
cylinder body 4 to be always in tight fit; when pressurized
oil enters, the axial oil distribution pan 6 relies on the joint
action of the spring 6-1, the balancing plunger 6-2 and
the pressurized oil to cause the contact surfaces between
the axial oil distribution pan 6 and the cylinder body 4 to
be intightfit; in the case where wear occurs on the contact
surfaces between the axial oil distribution pan 6 and the
cylinder body 4, the acting forces of the spring 6-1 and
the balancing plunger 6-2 are used to cause the axial oil
distribution pan 6 and the cylinder body 4 to maintain
close contact, thereby compensating for the wear, com-
pensating for the wear of the axial oil distribution pan 6,
reducing internal leakage of the motor and prolonging
the service life of the motor.

[0014] Only preferred embodiments of the present in-
vention are described above, and the present invention
is not limited thereto in any way. Although the present
invention has been disclosed above in the preferred em-
bodiments, the present invention is not limited thereto.
Any person skilled in the art can make some amendments
or modifications to the technical contents disclosed
above to obtain equivalent embodiments without depart-
ing from the technical scope of the present invention.
However, any simple amendments, equivalent changes
and modifications made to the above embodiments in
accordance with the technical essence of the present
invention shall still fall within the scope of the technical
solutions of the presentinvention as long as the contents
do not depart from the technical solutions of the present
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invention.

Claims

1. Aninternally curved low-speed high-torque hydraulic
motor with torque being output by means of the ro-
tation of a housing, comprising: a left bearing block
(1), a right end cover (7), a cylinder body (4), an
internally curved cam ring (2), a spacer ring (3), an
axial oil distribution pan (6), and a plurality of radially
arranged plunger assemblies (5), wherein the inter-
nally curved cam ring (2), the left bearing block (1),
the spacer ring (3) and the right end cover (7) form
a motor housing; the motor housing with a split struc-
ture is formed by connecting the internally curved
cam ring (2), the left bearing block (1), the spacer
ring (3) and the right end cover (7) in series via high-
strength bolts; the motor as a whole is combined by
the fixed cylinder body (4) and the rotatable motor
housing; the motor housing rotates around the cyl-
inder body (4), while the cylinder body (4) is fixed;
the axial oil distribution pan (6) is axially arranged
on one side of the cylinder body (4), and connected
to an oil passage of the cylinder body (4) through an
oil passage; plunger holes of the cylinder body (4)
are designed in a single row or a plurality of rows
depending on the magnitude of output torque, and
the plurality of plunger assemblies (5) are uniformly
arranged in the plunger holes in a radial direction
around the cylinder body (4).

2. Theinternally curved low-speed high-torque hydrau-
lic motor with torque being output by means of the
rotation of a housing according to claim 1, wherein
the axial oil distribution pan (6) is provided therein
with a spring (6-1) and a balancing plunger (6-2), the
balancing plunger (6-2) is cup-shaped, the spring
(6-1) is against a cup bottom of the balancing plunger
(6-2), and an outer surface of the cup bottom of the
balancing plunger (6-2) tightly fits the right end cover
(7); under the action of acting forces and reacting
forces, acting forces of the spring (6-1) and the bal-
ancing plunger (6-2) cause contact surfaces between
the axial oil distribution pan (6) and the cylinder body
(4) to be always in tight fit; when pressurized oil en-
ters, the axial oil distribution pan (6) relies on the joint
action of the spring (6-1), the balancing plunger (6-2)
and the pressurized oil to cause the contact surfaces
between the axial oil distribution pan (6) and the cyl-
inder body (4) to be always in tight fit; in the case
where wear occurs, the acting forces of the spring
(6-1) and the balancing plunger (6-2) are used to
cause the contact surfaces between the axial oil dis-
tribution pan (6) and the cylinder body (4) to maintain
close contact, thereby compensating for the wear,
compensating for the wear of the axial oil distribution
pan (6), reducing internal leakage of the motor.
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