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(57) A gear pump with improved sealing perfor-
mance includes a pump housing, a drive assembly, a
motor assembly, and a sealing assembly. The pump
housing has a cavity, a liquid inlet channel, a liquid out-
let channel, and a shaft hole. The drive assembly is
located in the cavity and is configured to drive liquid
from the liquid inlet channel into the cavity and out
through the liquid outlet channel. The motor assembly
includes an end cover and a motor shaft extending
from the end cover. The motor shaft extends into the
cavity through the shaft hole and is drivingly connected
to the drive assembly. The sealing assembly includes a
sealing member and an elastic member. The sealing
member is annularly arranged around a periphery of
the motor shaft to seal the shaft hole. The elastic mem-
ber elastically supports the sealing member to limit a
position of the sealing member.
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Description
TECHNICAL FIELD

[0001] The present invention relates to the field of
pump body sealing technology, specifically to a sealing
assembly, and a gear pump with improved sealing per-
formance and a lubrication structure.

BACKGROUND

[0002] During operation, a pump body primarily
achieves fluid pumping through volume changes in a
liquid inlet cavity and a liquid outlet cavity within its
cavity. Specifically, a motor shaft can drive moving
components inside the cavity to facilitate fluid flow. For
example, in a gear pump, the motor shaft drives the
rotation of gears, while in a vane pump, the motor shaft
drives the rotation of an impeller. The motor shaft typi-
cally extends into the cavity through a shaft hole in a
pump housing.

[0003] In existing technologies, a sealing ring can be
installed around the motor shaft to seal the shaft hole.
However, vibrations generated during motor operation
inevitably transfer to the sealing ring, often causing it to
loosen and fail after prolonged use of the pump, there-
by affecting the pump’s operational lifespan.

SUMMARY

[0004] A primary object of the present invention is to
propose a gear pump with improved sealing perfor-
mance, aiming to address the issue in existing technol-
ogies where prolonged use of a pump body leads to
easy sealing failure due to vibration.

[0005] To achieve the above object, the present in-
vention propose a gear pump with improved sealing
performance, including: a pump housing having a cav-
ity, the pump housing being provided with a liquid inlet
channel communicating with the cavity, a liquid outlet
channel, and a shaft hole;

a drive assembly disposed in the cavity, the drive
assembly being configured to drive liquid to flow
into the cavity from the liquid inlet channel and flow
out from the liquid outlet channel;

a motor assembly including an end cover and a
motor shaft extending from the end cover, the mo-
tor shaft extending into the cavity from the shaft
hole and being drivingly connected to the drive as-
sembly; and

a sealing assembly including a sealing component
and an elastic component, the sealing component
being annularly disposed around an outer periph-
ery of the motor shaft to seal the shaft hole, and
the elastic component elastically supporting the
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sealing component to limit the sealing component.

[0006] In one embodiment, the pump housing in-
cludes a housing plate facing the end cover, the shaft
hole is provided on the housing plate, the elastic com-
ponent includes a compression spring extending in an
axial direction, one end of the compression spring elas-
tically abuts against the sealing component, and an-
other end of the compression spring is connected to
the motor assembly.

[0007] In one embodiment, the sealing component
includes a sleeve, a first sealing ring and a second
sealing ring; the sleeve is sleeved on the outer periph-
ery of the motor shaft and has a first end adjacent to
the housing plate and a second end adjacent to the end
cover; a sealing cavity is defined between an inner per-
iphery of the sleeve and the outer periphery of the mo-
tor shaft; the sealing cavity is in communication with the
cavity; the first sealing ring is disposed between the
first end and the housing plate; the second sealing ring
is disposed between the second end and the motor
shaft; and the first sealing ring and the second sealing
ring are configured to jointly seal the sealing cavity.
[0008] In one embodiment, a side of the housing
plate facing the end cover is provided with a sealing
groove annularly disposed around an outer periphery
of the shaft hole; the first end is provided with an annu-
lar step inserted into the sealing groove; and the first
sealing ring is sleeved on an outer periphery of the
annular step and abuts against a bottom wall of the
sealing groove and a side wall of the sealing groove.
[0009] In one embodiment, the second end of the
sleeve is an open end; and the second sealing ring is
disposed in the sealing cavity and is sandwiched be-
tween an inner side wall of the sealing cavity and the
outer periphery of the motor shaft.

[0010] In one embodiment, a bearing is provided on
the end cover, the motor shaft extends from the bear-
ing, a portion of the bearing is inserted into the open
end, and a side of the second sealing ring facing away
from the sealing cavity abuts against the bearing.
[0011] In one embodiment, a washer is provided on
an end side of the bearing facing the housing plate, and
the second sealing ring presses against the washer.
[0012] In one embodiment, a first limiting groove is
provided on an outer peripheral side of the bearing, a
second limiting groove is provided on a peripheral side
of the sleeve, each of the first limiting groove and the
second limiting groove extends in the axial direction,
and the sealing assembly further includes a limiting
post inserted into the first limiting groove and the sec-
ond limiting groove.

[0013] In one embodiment, a bearing surface facing
the end cover is annularly provided on an outer periph-
ery of the sleeve; the one end of the compression
spring abuts against the bearing surface, and the an-
other end of the compression spring abuts against the
motor assembly.
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[0014] In one embodiment, a bearing is provided on
the end cover, the bearing has an opening groove fa-
cing the housing plate, the opening groove is annularly
disposed around the outer periphery of the motor shaft,
and an end of the compression spring abutting against
the motor assembly is inserted into the opening groove
and abuts against a bottom of the opening groove.
[0015] In one embodiment, a third sealing ring is also
sleeved on the motor shaft, and the third sealing ring is
clamped between an inner periphery of the shaft hole
and an outer periphery of the motor shaft.

[0016] In one embodiment, the elastic component
further includes a snap spring, the snap spring is annu-
larly disposed extending in a circumferential direction
and having a gap, and the snap spring is sleeved on
an outer periphery of the sleeve and connected to the
motor assembly.

[0017] In one embodiment, the motor assembly
further includes a wall portion disposed between the
housing plate and the end cover, the wall portion sur-
rounds an outer periphery of the sealing component
and is connected to the end cover, an inner periphery
of the wall portion is concavely provided with an instal-
lation groove extending in the circumferential direction,
and an outer periphery of the snap spring is embedded
in the installation groove.

[0018] In one embodiment, the drive assembly in-
cludes a driving gear and a driven gear meshing with
each other, the motor shaft is keyed to the driving gear,
and the driving gear and the driven gear divide the
cavity into a liquid inlet cavity adjacent to the liquid inlet
channel and a liquid outlet cavity adjacent to the liquid
outlet channel.

[0019] In a technical solution provided by the present
invention, the sealing component to seal the shaft hole
is sleeved on the motor shaft of the pump body, and the
sealing component is elastically supported by the elas-
tic component to achieve positioning. As a result, on
one hand, the elastic component ensures reliable posi-
tioning of the sealing component while facilitating the
assembly and disassembly of the sealing assembly.
On the other hand, the elastic component can also ab-
sorb vibration energy generated during motor opera-
tion, mitigating the adverse effects of motor vibration
on the sealing component, reducing instances of seal
loosening and sealing failure, thereby extending the
service life of the pump body.

[0020] In a technical solution provided by the present
invention, the sealing assembly includes the third seal-
ing ring and the sealing component, offering dual seal-
ing functionality. The third sealing ring is annularly ar-
ranged around the periphery of the motor shaft, and
sandwiched between the inner periphery of the shaft
hole and the outer periphery of the motor shaft. The
sealing component is positioned on the side of the third
sealing ring opposite to the pump housing and features
the sealing cavity. When the third sealing ring fails to
seal, the sealing cavity is in communication with the
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chamber, achieving the purpose of dual sealing, there-
by enhancing the sealing performance of the structure
and extending the service life of the pump body.

[0021] In a technical solution provided by the present
invention, the inner wall of the cavity facing the driving
gear and the driven gear is provided with a liquid guid-
ing groove. The liquid guiding groove directs liquid from
the meshing gap between the driving gear and the dri-
ven gear, which is used for conveying liquid, into the
gap between the end sides of the driving gear and the
driven gear and the inner wall. The liquid in the gap
serves a lubricating function, reducing frictional resis-
tance between the inner wall and the driving and driven
gears, minimizing wear during the operation of the driv-
ing and driven gears, thereby enhancing the working
efficiency and service life of the gear pump.

BRIEF DESCRIPTION OF DRAWINGS

[0022] To provide a clearer explanation of the techni-
cal solutions in the embodiments of the present inven-
tion or in the prior art, the following will briefly introduce
the drawings required for describing the embodiments.
Obviously, the drawings in the following description are
merely some embodiments of the present invention. It
is understandable to those of ordinary skill in the art
that other drawings can be obtained based on the
structures shown in these drawings without creative ef-
fort.

FIG. 1 is a perspective schematic view of a gear
pump with improved sealing performance provided
by an embodiment of the present invention;

FIG. 2 is a front view of a pump body in FIG. 1;

FIG. 3 is a cross-sectional view of the pump body
in FIG. 2;

FIG. 4 is an enlarged schematic view of area A in
FIG. 3;

FIG. 5 is an exploded perspective schematic view
of the pump body in FIG. 1;

FIG. 6 is a perspective schematic view of a sealing
assembly in accordance with an embodiment in
FIG. 5;

FIG. 7 is an exploded perspective schematic view
of the sealing assembly in FIG. 6;

FIG. 8 is a cross-sectional view of the gear pump in
FIG. 1;

FIG. 9 is an exploded perspective schematic view
of the gear pump in FIG. 1;
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FIG. 10 is a perspective schematic view of a hous-
ing body in FIG. 9; and

FIG. 11 is a perspective schematic view of a cover
body and a mounting seat in FIG. 9.

Reference numerals:

[0023] 1-pump body; 10-pump housing; 110-cavity;
111-shaft hole; 11-housing plate; 12-sealing groove;
20-drive assembly; 21-drive gear; 22-driven gear; 30-
motor assembly; 31-motor shaft; 32-end cover; 33-
bearing; 331-washer; 40-sealing assembly; 41-sealing
component; 410-sealing cavity; 411-sleeve; 4111-first
end; 4112-second end; 4113-annular step; 4114-bear-
ing surface; 412-first sealing ring; 413-second sealing
ring; 42-elastic component; 421-compression spring;
422-snap spring; 43-limiting post; 431-first limiting
groove; 432-second limiting groove; 50-wall portion;
51-installation groove.

[0024] The realization of the objects, functional fea-
tures, and advantages of the present invention will be
further explained in conjunction with the embodiments
and with reference to the accompanying drawings.

DETAILED DESCRIPTION

[0025] The technical solutions in the embodiments of
the present invention will be described clearly and com-
pletely in conjunction with the accompanying drawings
in the embodiments of the present invention. Obviously,
the described embodiments are only a part of the em-
bodiments of the present invention, not all of them.
Based on the embodiments of the present invention,
all other embodiments obtained by those of ordinary
skill in the art without creative efforts shall fall within
the protection scope of the present invention.

[0026] It should be noted that if directional indications
(such as top, bottom, left, right, front, back, etc.) are
involved in the embodiments of the present invention,
these directional indications are only used to explain
the relative positional relationships and movements be-
tween components in a specific posture (as shown in
the accompanying drawings). If the specific posture
changes, the directional indications will change accord-
ingly.

[0027] Besides, if descriptions such as "first", "sec-
ond", etc., are involved in the embodiments of the pre-
sent invention, these terms are used for descriptive
purposes only and should not be construed as indicat-
ing or implying relative importance or implicitly specify-
ing the quantity of the indicated technical features.
Thus, features defined with "first", "second", etc., may
explicitly or implicitly include at least one such feature.
Furthermore, the meaning of "and/or" appearing
throughout the text includes three parallel options. Tak-
ing "A and/or B" as an example, it includes option A,
option B, and an option where both A and B are satis-
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fied. Additionally, technical solutions from various em-
bodiments may be combined, but this must be based
on what can be achieved by those of ordinary skill in
the art. When the combination of technical solutions
results in contradictions or is unachievable, such a
combination should be considered non-existent and
not within the scope of protection claimed by the pre-
sent invention.

[0028] Referring to FIG. 1 to FIG. 3, the present in-
vention discloses a pump body 1, specifically providing
a gear pump with enhanced sealing performance. In
detail, the pump body 1 includes a pump housing 10, a
drive assembly 20, a motor assembly 30, and a sealing
assembly 40. The shape and material of the pump
housing 10 are not limited, and it has a cavity 110. The
pump housing 10 is provided with a liquid inlet channel
101, a liquid outlet channel 102, and a shaft hole 111.
The liquid inlet channel 101 is in communication with
the cavity 110. The drive assembly 20 is arranged in-
side the pump housing 10 and is configured to drive
liquid to flow from the liquid inlet channel 101 into the
cavity 110 and then out through the liquid outlet chan-
nel 102. The specific structure of the drive assembly 20
can be configured according to the type of the pump
body 1, for example, it may include two meshing gears,
or a meshing external gear ring and internal gear,
among others.

[0029] In the present embodiment, the drive assem-
bly 20 is driven to move by the motor assembly 30.
Specifically, the motor assembly 30 includes an end
cover 32 and a motor shaft 31 extending from the end
cover 32. The motor shaft 31 extends into the cavity
110 through the shaft hole 111 and is drivingly con-
nected to the drive assembly 20, thereby causing the
drive assembly 20 to move liquid, achieving the pur-
pose of pumping liquid. In one embodiment, the drive
assembly 20 includes an impeller. The motor shaft 31 is
drivingly connected to the impeller to drive the impeller
to rotate.

[0030] In another embodiment, referring to FIG. 3,
the drive assembly 20 includes a driving gear 21 and a
driven gear 22 that mesh with each other. The motor
shaft 31 is key-connected to the driving gear 21. The
driving gear 21 and the driven gear 22 divide the cavity
110 into a liquid inlet cavity adjacent to the liquid inlet
channel 101 and a liquid outlet cavity adjacent to the
liquid outlet channel 102. When the motor shaft 31 ro-
tates, it drives the driving gear 21 and the driven gear
22 to rotate, wherein the volume of the liquid inlet cavity
decreases, drawing liquid from the liquid inlet channel
101; and the volume of the liquid outlet cavity in-
creases, discharging liquid into the liquid outlet channel
102. In the present embodiment, the pump body 1 is a
gear pump, which offers the advantages of simple
structure and stable operation.

[0031] Furthermore, referring to FIG. 3 and FIG. 4,
the sealing assembly 40 includes a sealing component
41 and an elastic component 42. The sealing compo-
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nent 41 is annularly arranged around a periphery of the
motor shaft 31, and the structure of the sealing compo-
nent 41 can vary as long as it is capable of sealing the
shaft hole 111. The elastic component 42 elastically
supports the sealing component 41 to limit the position
of the sealing member. The type of the elastic compo-
nent 42 is not limited; for example, it can be a compres-
sion spring 421, a coil spring, or an elastic rubber pad.
Preferably, the elastic component 42 has a structure
that can stably support the sealing component 41 with-
out hindering the rotation of the motor shaft 31. The
elastic component 42 can elastically support the seal-
ing component 41 axially to absorb axial vibrations of
the motor shaft 31. It can also elastically support the
sealing component 41 radially to absorb radial vibra-
tions of the motor shaft 31. In the present embodiment,
on one hand, the elastic component 42 achieves reli-
able positioning of the sealing component 41 while fa-
cilitating the assembly and disassembly of the sealing
assembly 40. On the other hand, the elastic component
42 can absorb vibration energy generated during motor
operation, mitigating the adverse effects of motor vibra-
tions on the sealing component 41, reducing instances
of seal loosening and failure, thereby extending the
service life of the pump body 1.

[0032] Specifically, in one embodiment, referring to
FIG. 4 to FIG. 7, the pump housing 10 includes a hous-
ing plate 11 facing the end cover 32. The housing plate
11 is provided with the shaft hole 111. The housing
plate 11 can be integrally formed on the pump body 1
or assembled to the pump housing 10, as long as it
maintains the sealing of the cavity 110. The integral
molding of the pump housing 10 can provide the cavity
110 with good sealing performance. Alternatively, as-
sembling the pump housing 10 to the cavity 110 facil-
itates the installation of the internal drive assembly 20
in the cavity 110. In the present embodiment, the hous-
ing plate 11 is part of the pump housing 10 and is pro-
vided with the shaft hole 111. The end cover 32 of the
motor assembly 30 is spaced apart from the housing
plate 11 in an axial direction. The motor shaft 31 of the
motor assembly 30 extends from the end cover 32,
passes through the sealing assembly 40, and then
through the shaft hole 111, entering the cavity 110.
[0033] The elastic component 42 includes a com-
pression spring 421 extending along the axial direction.
One end of the compression spring 421 elastically
abuts against the sealing component 41, while another
end of the compression spring 421 is connected to the
motor assembly 30. As a result, the compression spring
421 elastically presses the sealing component 41
against the shaft hole 111 in a direction from the end
cover 32 toward the housing plate 11, achieving a seal-
ing effect. In the present embodiment, during the instal-
lation of the pump body 1, the compression spring 421
and the sealing component 41 can first be sequentially
sleeved around the periphery of the motor shaft 31,
followed by the installation of the pump housing 10,
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making the operation simple and convenient. After in-
stallation, the elastic pressure of the compression
spring 421 reliably presses the sealing component 41
against the shaft hole 111, thereby sealing the shaft
hole 111. During operation of the pump body 1, the
compression spring 421 can effectively absorb axial
vibrations generated by the motor assembly 30, redu-
cing the shaking effect of the motor assembly’s vibra-
tions on the sealing component 41, lowering the like-
lihood of the sealing component 41 loosening due to
vibrations, enhancing the sealing performance of the
sealing assembly 40, and extending the service life of
the pump body 1.

[0034] Based on the previous embodiment, the seal-
ing component 41 can be directly configured as a seal-
ing ring. The sealing ring is accommodated in the shaft
hole 111 and directly abuts against the compression
spring 421. As a result, the sealing ring is axially mova-
ble along the axis. Although the structure is simple,
once the sealing ring loosens from the shaft hole 111, it
will lead to leakage.

[0035] Therefore, in a preferred embodiment, the
sealing component 41 includes a sleeve 411, a first
sealing ring 412, and a second sealing ring 413. The
sleeve 411 is sleeved around the periphery of the motor
shaft 31. The sleeve 411 has a first end 4111 adjacent
to the housing plate 11 and a second end 4112 adja-
cent to the end cover 32. A sealing cavity 410 is de-
fined between an inner periphery of the sleeve 411 and
an outer periphery of the motor shaft 31. The sealing
cavity 410 is in communication with the cavity 110. The
first sealing ring 412 is disposed between the first end
4111 and the housing plate 11. The second sealing ring
413 is disposed between the second end 4112 and the
motor shaft 31. The first sealing ring 412 and the sec-
ond sealing ring 413 are used together to block the
sealing cavity 410. In the present embodiment, the
sleeve 411 is in direct contact with the compression
spring 421, and the sealing cavity 410 being in commu-
nication with the cavity 110 is formed therein. The first
sealing ring 412 and the second sealing ring 413 are
disposed at two axial ends of the sleeve 411, respec-
tively, to seal the sealing cavity 410 from both ends,
achieving excellent sealing performance. This arrange-
ment avoids direct contact between the compression
spring 421 and the sealing rings, which could easily
cause axial displacement and deformation of the seal-
ing rings, leading to sealing failure.

[0036] Based on the previous embodiment, referring
to FIG. 4 to FIG. 7, the housing plate 11 has a sealing
groove 12 on a side facing the end cover 32, which is
annularly arranged around a periphery of the shaft hole
111. The first end 4111 is provided with an annular step
4113 inserted into the sealing groove 12. The first seal-
ing ring 412 is sleeved around a periphery of the annu-
lar step 4113 and abuts against a bottom wall of the
sealing groove 12 and a side wall of the sealing groove
12. As a result, the first sealing ring 412 is axially lim-
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ited by the sleeve 411, making it less prone to axial
movement and deformation. Moreover, the first sealing
ring 412 provides sealing on both the inner and outer
peripheries in the radial direction, as well as on the
upper and lower sides, resulting in a larger sealing con-
tact area and better sealing effect. When the hydraulic
pressure in the sealing cavity 410 increases, the first
sealing ring 412 is pressed more tightly against the
housing plate 11, enhancing the sealing effect and im-
proving the sealing performance of the sealing assem-
bly 40.

[0037] In one embodiment, referring to FIG. 4, the
sleeve 411 has an open end at its second end 4112.
The second sealing ring 413 is positioned in the sealing
cavity 410, and is sandwiched between an inner side-
wall of the sealing cavity 410 and an outer circumfer-
ence of the motor shaft 31. In the present embodiment,
the sleeve 411 serves to tighten the second sealing ring
413, thereby enhancing its sealing performance. Pre-
ferably, the material of the sleeve 411 is elastic, such
as rubber or silicone, to increase the frictional resis-
tance against the second sealing ring 413 and reduce
its rotation with the motor shaft 31. Alternatively, the
sleeve 411 may be made from materials with good ther-
mal conductivity, such as graphite or metal, to lower the
frictional heat generated on the second sealing ring 413
during the rotation of the motor shaft 31, thereby ex-
tending its service life.

[0038] Furthermore, referring to FIG. 4 to FIG. 7, the
end cover 32 is equipped with a bearing 33, from which
the motor shaft 31 extends. Part of the bearing 33 is
inserted into the open end. A side of the second sealing
ring 413 facing away from the sealing cavity 410 abuts
against the bearing 33. In the present embodiment, the
bearing 33 supports the second sealing ring 413 axially
towards an end side of the housing plate 11, serving to
axially limit the second sealing ring 413. Moreover,
when the hydraulic pressure in the sealing cavity 410
increases, it can press the second sealing ring 413
more tightly against the bearing 33, utilizing the hydrau-
lic pressure to further enhance the sealing performance
of the second sealing ring 413.

[0039] Optionally, a washer 331 is provided on the
end side of the bearing 33 facing the housing plate 11,
and the second sealing ring 413 presses against the
washer 331. In this way, the washer 331 serves to
smooth the contact surface between the bearing 33
and the second sealing ring 413, preventing wear on
the second sealing ring 413. Additionally, it also func-
tions to conduct heat, reducing the temperature rise
caused by friction from the relative rotation between
the second sealing ring 413 and the motor shaft 31,
thereby extending the service life of the second sealing
ring 413.

[0040] Based on the aforementioned embodiment,
referring to FIG. 4 to FIG. 7, a first limiting groove 431
is provided on an outer peripheral side of the bearing
33. A second limiting groove 432 is formed on a periph-
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eral side of the sleeve 411. Both the first limiting groove
431 and the second limiting groove 432 extend axially.
The sealing assembly 40 further includes a limiting post
43 inserted into the first limiting groove 431 and the
second limiting groove 432. In the present embodi-
ment, the cooperation of the limiting post 43 with the
first limiting groove 431 and the second limiting groove
432 achieves circumferential positioning of the sleeve
411, preventing it from rotating relative to the bearing
33, thereby enhancing the sealing performance of the
sealing component 41. Meanwhile, both the first limiting
groove 431 and the second limiting groove 432 are
elongated in shape with their length direction extending
axially, ensuring that the axial elastic support function
of the compression spring 421 remains unaffected.
[0041] Based on the above embodiment, an outer
circumference of the sleeve 411 is provided with a
bearing surface 4114 facing the end cover 32. One end
of the compression spring 421 abuts against the bear-
ing surface 4114, while another end of the compression
spring 421 abuts against the motor assembly 30. In this
way, the sleeve 411 serves as a guide, allowing the
compression spring 421 to be compressed axially.
[0042] Furthermore, a bearing 33 is provided on the
end cover 32, which features an opening groove (not
shown in the drawings) facing the housing plate 11.
The opening groove is arranged around the periphery
of the motor shaft 31. One end of the compression
spring 421, which abuts against the motor assembly
30, is inserted into the opening groove and presses
against its bottom. As a result, the opening groove
further guides the compression spring 421 to prevent it
from shifting.

[0043] Optionally, a third sealing ring (not shown in
the drawing) is also sleeved on the motor shaft 31,
positioned between an inner circumference of the shaft
hole 111 and the outer circumference of the motor shaft
31. This arrangement provides dual sealing for the
shaft hole 111. In the event that the third sealing ring
fails, the first sealing ring 412 and the second sealing
ring 413 continue to provide sealing, thereby enhancing
the sealing performance of the pump body 1 and ex-
tending its service life.

[0044] Furthermore, referring to FIG. 3 and FIG. 4,
the sealing assembly 40 includes a third sealing ring
(not shown in the drawings) sleeved on the motor shaft
31, and a sealing component 41. The third sealing ring
is sandwiched between the inner circumference of the
shaft hole 111 and the outer circumference of the motor
shaft 31. The sealing component 41 is located on a
side of the third sealing ring opposite to the pump hous-
ing 10, and has a sealing cavity 410. When the third
sealing ring fails to seal, the sealing cavity 410 is in
communication with the cavity 110. In the present em-
bodiment, the sealing assembly 40 provides a dual
sealing effect on the shaft hole 111. After the third seal-
ing ring fails, the first sealing ring 412 and the second
sealing ring 413 continue to provide sealing, enhancing
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the sealing performance of the pump body 1 and ex-
tending its service life.

[0045] In a preferred embodiment, the sealing com-
ponent 41 includes a sleeve 411, a first sealing ring
412, and a second sealing ring 413. The sleeve 411 is
sleeved around a periphery of the motor shaft 31. The
sleeve 411 has a first end 4111 adjacent to the shaft
hole 111 and a second end 4112 away from the shaft
hole 111. A sealing cavity 410 is defined between an
inner periphery of the sleeve 411 and an outer periph-
ery of the motor shaft 31. The sealing cavity 410 is
configured to be in communication with the cavity 110
through the shaft hole 111. The first sealing ring 412 is
disposed between the first end 4111 and the pump
housing 10. The second sealing ring 413 is disposed
between the second end 4112 and the motor shaft 31.
The first sealing ring 412 and the second sealing ring
413 are used together to block the sealing cavity 410.
In the present embodiment, the first sealing ring 412
and the second sealing ring 413 are arranged at two
axial ends of the sleeve 411, respectively, to seal the
sealing cavity 410 from both ends, achieving excellent
sealing effect. This arrangement ensures that when the
third sealing ring fails, the sealing component 41 can
continue to function, thereby extending the sealing per-
formance of the cavity 110.

[0046] In a preferred embodiment, the sealing as-
sembly 40 further includes an elastic component 42.
The elastic component 42 elastically supports the seal-
ing component 41 to limit the position of the sealing
component 41. The type of the elastic component 42 is
not limited and may include, for example, a compres-
sion spring 421, a coil spring, or an elastic rubber pad.
Preferably, the elastic component 42 has a structure
capable of stably supporting the sealing component 41
while not hindering the rotation of the motor shaft 31.
The elastic component 42 can elastically support the
sealing component 41 in an axial direction to absorb
vibrations of the motor shaft 31 along the axis. Alterna-
tively, the elastic component 42 can elastically support
the sealing component 41 in a radial direction to absorb
vibrations of the motor shaft 31 along the radius. In the
present embodiment, on one hand, the elastic compo-
nent 42 ensures reliable positioning of the sealing com-
ponent 41 while facilitating the assembly and disas-
sembly of the sealing assembly 40. On the other hand,
the elastic component 42 can also absorb vibration en-
ergy generated during motor operation, mitigating the
adverse effects of motor vibrations on the sealing com-
ponent 41, reducing instances of seal loosening and
sealing failure, thereby extending the service life of the
pump body 1.

[0047] Specifically, in one embodiment, referring to
FIG. 4 to FIG. 7, the pump housing 10 includes a hous-
ing plate 11 facing the end cover 32, with the shaft hole
111 opened on the housing plate 11. The housing plate
11 can be integrally formed with the pump body 1 or
assembled to the pump housing 10, as long as it main-
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tains the sealing of the cavity 110. An integrally formed
pump housing 10 can provide the cavity 110 with excel-
lent sealing performance. Conversely, assembling the
pump housing 10 to the cavity 110 facilitates the instal-
lation of the internal drive assembly 20. In the present
embodiment, the housing plate 11 is part of the pump
housing 10 and is provided with the shaft hole 111. The
end cover 32 of the motor assembly 30 is spaced apart
from the housing plate 11 in the axial direction. The
motor shaft 31 of the motor assembly 30 extends from
the end cover 32, passes through the sealing assembly
40, and then through the shaft hole 111, entering the
cavity 110.

[0048] The elastic component 42 includes a com-
pression spring 421 extending axially. One end of the
compression spring 421 elastically abuts against the
sealing component 41, while another end of the com-
pression spring 421 is connected to the motor assem-
bly 30. In this way, the compression spring 421 elasti-
cally presses the sealing component 41 against the
shaft hole 111 in a direction extending from the end
cover 32 toward the housing plate 11, achieving a seal-
ing effect. In the present embodiment, during the instal-
lation of the pump body 1, the compression spring 421
and the sealing component 41 can first be sequentially
sleeved around the periphery of the motor shaft 31,
followed by the installation of the pump housing 10,
making the operation simple and convenient. After in-
stallation, the elastic pressure of the compression
spring 421 reliably presses the sealing component 41
against the shaft hole 111, thereby sealing the shaft
hole 111. During operation of the pump body 1, the
compression spring 421 effectively absorbs axial vibra-
tions generated by the motor assembly 30, reducing
the shaking effect of the motor assembly’s vibrations
on the sealing component 41, lowering the likelihood of
the sealing member loosening due to vibrations, en-
hancing the sealing performance of the sealing assem-
bly 40, and extending the service life of the pump body
1.

[0049] Based on the above embodiment, referring to
FIG. 4 to FIG. 7, a side of the housing plate 11 facing
the end cover 32 is provided with a sealing groove 12
circumferentially arranged around the periphery of the
shaft hole 111. The first end 4111 is provided with an
annular step 4113 inserted into the sealing groove 12.
The first sealing ring 412 is sleeved around a periphery
of the annular step 4113 and abuts against a bottom
wall of the sealing groove 12 and a side wall of the
sealing groove 12. As a result, the first sealing ring 412
is axially constrained by the sleeve 411, making it less
prone to axial movement and deformation. Moreover,
the first sealing ring 412 provides sealing on both the
inner and outer peripheries in the radial direction, as
well as on the upper and lower sides, resulting in a
larger sealing contact area and better sealing effect.
When the hydraulic pressure in the sealing cavity 410
increases, the first sealing ring 412 is pressed more
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tightly against the housing plate 11, enhancing the seal-
ing effect and improving the sealing performance of the
sealing assembly 40.

[0050] In one embodiment, referring to FIG. 4, the
sleeve 411 has an open end at its second end 4112.
The second sealing ring 413 is positioned in the sealing
cavity 410, and is sandwiched between an inner side-
wall of the sealing cavity 410 and an outer circumfer-
ence of the motor shaft 31. In the present embodiment,
the sleeve 411 serves to tighten the second sealing ring
413, thereby enhancing its sealing performance. Pre-
ferably, the material of the sleeve 411 is elastic, such
as rubber or silicone, to increase the frictional resis-
tance against the second sealing ring 413 and reduce
its rotation with the motor shaft 31. Alternatively, the
sleeve 411 may be made from materials with good ther-
mal conductivity, such as graphite or metal, to lower the
frictional heat generated on the second sealing ring 413
during the rotation of the motor shaft 31, thereby ex-
tending its service life.

[0051] Furthermore, referring to FIG. 4 to FIG. 7, the
end cover 32 is equipped with a bearing 33, from which
the motor shaft 31 extends. Part of the bearing 33 is
inserted into the open end. A side of the second sealing
ring 413 facing away from the sealing cavity 410 abuts
against the bearing 33. In the present embodiment, the
bearing 33 supports the second sealing ring 413 axially
towards an end side of the housing plate 11, serving to
axially limit the second sealing ring 413. Moreover,
when the hydraulic pressure in the sealing cavity 410
increases, it can press the second sealing ring 413
more tightly against the bearing 33, utilizing the hydrau-
lic pressure to further enhance the sealing performance
of the second sealing ring 413.

[0052] Optionally, a washer 331 is provided on the
end side of the bearing 33 facing the housing plate 11,
and the second sealing ring 413 presses against the
washer 331. In this way, the washer 331 serves to
smooth the contact surface between the bearing 33
and the second sealing ring 413, preventing wear on
the second sealing ring 413. Additionally, it also func-
tions to conduct heat, reducing the temperature rise
caused by friction from the relative rotation between
the second sealing ring 413 and the motor shaft 31,
thereby extending the service life of the second sealing
ring 413.

[0053] Based on the aforementioned embodiment,
referring to FIG. 4 to FIG. 7, a first limiting groove 431
is provided on an outer peripheral side of the bearing
33. A second limiting groove 432 is formed on a periph-
eral side of the sleeve 411. Both the first limiting groove
431 and the second limiting groove 432 extend axially.
The sealing assembly 40 further includes a limiting post
43 inserted into the first limiting groove 431 and the
second limiting groove 432. In the present embodi-
ment, the cooperation of the limiting post 43 with the
first limiting groove 431 and the second limiting groove
432 achieves circumferential positioning of the sleeve
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411, preventing it from rotating relative to the bearing
33, thereby enhancing the sealing performance of the
sealing component 41. Meanwhile, both the first limiting
groove 431 and the second limiting groove 432 are
elongated in shape with their length direction extending
axially, ensuring that the axial elastic support function
of the compression spring 421 remains unaffected.
[0054] Based on the above embodiment, an outer
circumference of the sleeve 411 is provided with a
bearing surface 4114 facing the end cover 32. One end
of the compression spring 421 abuts against the bear-
ing surface 4114, while another end of the compression
spring 421 abuts against the motor assembly 30. In this
way, the sleeve 411 serves as a guide, allowing the
compression spring 421 to be compressed axially.
[0055] Furthermore, a bearing 33 is provided on the
end cover 32, which features an opening groove (not
shown in the drawings) facing the housing plate 11.
The opening groove is arranged around the periphery
of the motor shaft 31. One end of the compression
spring 421, which abuts against the motor assembly
30, is inserted into the opening groove and presses
against its bottom. As a result, the opening groove
further guides the compression spring 421 to prevent it
from shifting.

[0056] Referring to FIG. 4 and FIG. 5, the elastic
component 42 further includes a snap ring 422. The
snap ring 422 is configured as a ring extending circum-
ferentially with a gap. The snap ring 422 is sleeved
around the outer periphery of the sleeve 411 and is
connected to the motor assembly 30. In the present
embodiment, the elastic component 42 additionally in-
cludes the snap ring 422. The snap ring 422 elastically
supports the sealing component 41 in the radial direc-
tion to absorb the vibration effects of the motor in the
radial direction, further enhancing the vibration resis-
tance of the sealing component 41 and reducing the
likelihood of sealing failure due to loosening from vibra-
tion.

[0057] Based on the aforementioned embodiment,
the motor assembly 30 further includes a wall portion
50 disposed between the housing plate 11 and the end
cover 32. The wall portion 50 is arranged around a
periphery of the sealing component 41 and is con-
nected to the end cover 32. An inner periphery of the
wall portion 50 is recessed with an installation groove
51 extending circumferentially. The outer periphery of
the snap ring 422 is embedded in the installation
groove 51. In the present embodiment, the annular in-
stallation groove 51 provided on the wall portion 50 is
utilized to radially fix and support the snap ring 422,
thereby securely supporting the sleeve 411. Preferably,
the wall portion 50 may also be provided with a screw
hole and/or a stud for installing the pump body 1.
[0058] The drive assembly 20 is located in the pump
housing 10, and is configured to drive liquid from the
liquid inlet channel 101 into the cavity 110 and out
through the liquid outlet channel 102. The drive assem-



15 EP 4 826 247 A1 16

bly 20 includes a driving gear 21 and a driven gear 22
that mesh with each other. One of the driving gear 21
and the driven gear 22 is the driving gear, while the
other is the driven gear. The specific structures of the
driving gear 21 and the driven gear 22 can be config-
ured according to the type of gear pump 1. For exam-
ple, the driving gear 21 and the driven gear 22 can be
two gears that mesh with each other, or an external
gear ring and an internal gear that mesh with each
other, among other possibilities. The motor assembly
30 is configured to drive the driving gear among the
driving gear 21 and the driven gear 22 to rotate. Pre-
ferably, the motor assembly 30 includes an axially ex-
tending motor shaft 31, which is key-connected to the
driving gear 21 to drive its rotation.

[0059] In the present embodiment, the driving gear
21 and the driven gear 22 rotate about axially extend-
ing rotation axes 221, respectively. Specifically, the
driving gear 21 and the driven gear 22 separate the
cavity 110 into a liquid inlet cavity and a liquid outlet
cavity. The pump housing 10 is provided with the liquid
inlet channel 101 and the liquid outlet channel 102 on
two radially opposite sides thereof. The liquid inlet
channel 101 is in communication with the liquid inlet
cavity, and the liquid outlet channel 102 is in commu-
nication with the liquid outlet cavity.

[0060] A meshing point between the driving gear 21
and the driven gear 22 forms a meshing gap 23, which
is located between the liquid inlet cavity and the liquid
outlet cavity. When the driving gear 21 and the driven
gear 22 rotate, the meshing gap 23 alternately opens
towards the liquid inlet cavity and the liquid outlet cavity
in sequence, thereby conveying liquid from the liquid
inlet cavity to the liquid outlet cavity. In other words, the
meshing gap 23 is a liquid transmission space located
at the meshing point of the driving gear 21 and the
driven gear 22. The function of the meshing gap 23 is
to draw in liquid from the liquid inlet cavity when it
opens towards the liquid inlet cavity, and to discharge
the liquid when it opens towards the liquid outlet cavity.
[0061] In the present embodiment, the pump housing
10 further includes a housing plate 11 and a second
inner wall 14 that are axially opposed. The housing
plate 11, the second inner wall 14, and the circumfer-
ential wall extending between them together enclose
and define the cavity 110. It is understandable that the
end faces of the driving gear 21 and the driven gear 22
facing the housing plate 11 and the second inner wall
14 should respectively fit against the corresponding
housing plate 11 and second inner wall 14 to achieve
sealing, thereby separating the liquid inlet cavity from
the liquid outlet cavity.

[0062] Based on this, referring to FIG. 8 to FIG. 11, to
reduce the friction between an inner wall of the pump
housing 10 and the end faces of the driving gear 21
and the driven gear 22, a liquid guiding groove is pro-
vided on the housing plate 11 and/or the second inner
wall 14. The liquid guiding groove is in communication
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with the meshing gap 23, with one end of the liquid
guiding groove extending to the end side of the driving
gear 21, and another end of the liquid guiding groove
extending to the end side of the driven gear 22. As a
result, the liquid guiding groove directs liquid from the
meshing gap 23, which is used for conveying the liquid
between the driving gear 21 and the driven gear 22,
into the gaps between the end sides of the driving gear
21 and the driven gear 22 and the inner wall. The liquid
in the gaps serves as lubrication, reducing the frictional
resistance between the inner wall and the driving gear
21 and the driven gear 22, decreasing wear during the
operation of the driving gear 21 and the driven gear 22,
thereby enhancing the service life of the gear pump 1.
[0063] In one embodiment, referring to FIG. 8 and
FIG. 11, the housing plate 11 is provided with the liquid
guiding groove. Specifically, the liquid guiding groove
includes a first liquid guiding groove 130 disposed on
the housing plate 11. One end of the first liquid guiding
groove 130 extends to the end face of the driving gear
21 facing the housing plate 11. Another end of the first
liquid guiding groove 130 extends to the end face of the
driven gear 22 facing the second inner wall 14. As a
result, when the driving gear 21 and the driven gear 22
rotate, the liquid in the guiding groove is carried into the
gaps between each end face and the housing plate 11,
providing excellent lubrication and maintaining the seal-
ing performance of the driving gear 21 and the driven
gear 22.

[0064] Furthermore, the motor assembly 30 further
includes an end cover 32, with the motor shaft 31 ex-
tending out from the end cover 32. The housing plate
11 faces the end cover 32 and is provided with a shaft
hole 111. The motor shaft 31 is inserted into the cavity
110 through the shaft hole 111 and is key-connected to
the driving gear 21, thereby driving the rotation of the
driving gear 21. One end of the first liquid guiding
groove 130 is in communication with the shaft hole
111. As a result, when the gear pump 1 requires clean-
ing or maintenance, after disassembling the motor, Ii-
quid in the cavity 110 can flow out through the shaft
hole 111, facilitating its inspection and repair.

[0065] Based on the previous embodiment, referring
to FIG. 8, the shaft 221 of the driven gear 22 is at least
partially recessed on a side facing the housing plate 11,
forming a groove 222. Another end of the first liquid
guiding groove 130, opposite to the shaft hole 111, is in
communication with the groove 222. In the present em-
bodiment, the groove 222 formed by the shaft 221 ac-
commodates the liquid introduced from the first liquid
guiding groove 130, allowing the liquid to gradually
seep from a periphery of the shaft 221 into the gap
between the end face of the driven gear 22 and the
housing plate 11, achieving uniform penetration and
thereby enhancing the lubrication effect.

[0066] Based on the aforementioned embodiment,
refer to FIG. 8 to FIG. 11, the pump housing 10 in-
cludes a housing body 71 and a cover body 72. The
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housing body 71 forms the cavity 110 with an opening
53. The opening 53 faces the end cover 32. The cover
body 72 is mounted on a side of the housing body 71
where the opening 53 is located. A side of the cover
body 72 facing the cavity 110 is provided with the hous-
ing plate 11. An inner side of the housing body 71 fa-
cing the opening 53 is provided with the second inner
wall 14. In the present embodiment, the pump housing
10 adopts a split design, facilitating disassembly for
cleaning or maintenance. During disassembly, the mo-
tor can be removed first, allowing the liquid in the cavity
110 to flow out through the shaft hole 111. Then, by
opening the cover body 72, the drive assembly 20 in-
side the cavity 110 can be cleaned or inspected. This
operation is simple and convenient, and it allows for the
orderly drainage of liquid from the cavity 110 without
causing environmental contamination.

[0067] Furthermore, referring to FIG. 9, the housing
body 71 and the cover body 72 are detachably con-
nected. A sealing ring 54 is provided between the hous-
ing body 71 and the cover body 72. The sealing ring 54
is arranged around a periphery of the opening 53. Pre-
ferably, an annular groove is provided on an end face of
the housing body 71 facing the cover body 72, and the
sealing ring 54 is partially accommodated in the annu-
lar groove. The annular groove serves to limit position
and increase the contact area with the sealing ring 54,
thereby enhancing sealing performance. As a result, a
good seal is achieved between the housing body 71
and the cover body 72, preventing the liquid in the cav-
ity 110 from leaking at a connection of the housing body
71 and the cover body 72.

[0068] In one embodiment, referring to FIG. 9 to FIG.
11, a mounting seat 60 is arranged between the end
cover 32 and the cover body 72. The mounting seat 60
is detachably connected to the end cover 32, for exam-
ple, it can be connected to the end cover 32 by means
of screwing or snapping. The mounting seat 60 can
also be integrally formed with the cover body 72. Thus,
the housing body 71 is connected through the cover
body 72, and an installation cavity 61 is formed inside
the mounting seat 60. The motor shaft 31 passes
through the installation cavity 61, and a sealing assem-
bly 40 is arranged on the shaft segment within the in-
stallation cavity 61, which is used to seal the shaft hole
111. In the present embodiment, the mounting seat 60
serves to mount the entire gear pump 1 to a machine
body (such as a beverage preparation device). At the
same time, the installation cavity 61 is also constructed
in the mounting seat 60 to accommodate the sealing
assembly 40 that seals the shaft hole 111. The mount-
ing seat 60 is integrally formed with the cover body 72
to facilitate the assembly and disassembly of the entire
gear pump 1.

[0069] Based on the previous embodiment, the seal-
ing assembly 40 includes a sealing component 41 and
an elastic component 42 sleeved on the motor shaft 31.
One end of the elastic component 42 abuts against the
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sealing component 41, causing the sealing component
41 to press against the shaft hole 111. Another end of
the elastic component 42 abuts against a bearing 33
mounted on the end cover 32. On one hand, the elastic
component 42 serves a positioning function, pressing
the sealing component 41 against the shaft hole 111;
on the other hand, the elastic component 42 absorbs
vibrations from the motor assembly 30, preventing the
sealing component 41 from loosening due to impact.
Additionally, the elastic component 42 facilitates the as-
sembly and disassembly of the motor shaft 31. For ex-
ample, when disassembly is required, simply separat-
ing the mounting seat 60 from the end cover 32 allows
the elastic component 42 to detach from the sealing
component 41, making it easy to remove the sealing
component 41 and allowing liquid to flow out from the
cavity 110.

[0070] The mounting seat 60 can be connected to the
machine body in various ways. In a preferred embodi-
ment, a peripheral side of the mounting seat 60 is
equipped with a connecting piece 62, which may be a
stud, a screw hole, etc. The connecting piece 62 is
configured to securely attach the gear pump 1 to the
machine body.

[0071] Based on the aforementioned embodiment, a
liquid guiding groove is also provided on the second
inner wall 14 of the housing body 71. Specifically, the
liquid guiding groove includes a second liquid guiding
groove 140 disposed on the second inner wall 14. The
first liquid guiding groove 130 similarly extends be-
tween the end face of the driving gear 21 facing the
second inner wall 14 and the end face of the driven
gear 22 facing the second inner wall 14. Specifically,
referring to FIG. 3, a first opening groove 121 and a
second opening groove 122 are recessed on the sec-
ond inner wall 14. The first opening groove 121 accom-
modates the motor shaft 31. The second opening
groove 122 accommodates the rotating shaft 221 of
the driven gear 22. One end of the second liquid guid-
ing groove 140 extends to connect with the first open-
ing groove 121, while another end of the second liquid
guiding groove 140 extends to connect with the second
opening groove 122. As a result, liquid can not only
permeate into the end faces between the driving gear
21 and the driven gear 22 and the second inner wall 14
but also penetrate into the first opening groove 121 and
the second opening groove 122. This ensures that the
gaps between the first opening groove 121 and the
motor shaft 31, as well as between the second opening
groove 122 and the rotating shaft 221, are filled with
liquid, thereby lubricating the motor shaft 31 and the
rotating shaft 221. This further reduces the rotational
resistance of the driving gear 21 and the driven gear
22, enhances their operational efficiency, minimizes
wear, and extends the service life of the gear pump 1.
[0072] The above description is only a preferred em-
bodiment of the present invention and does not limit the
patent scope of the present invention. Any equivalent
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structural modifications made under the inventive con-
cept of the present invention, using the content of the
specification and drawings, or direct/indirect application
in other related technical fields, are included within the
scope of patent protection for the present invention.

Claims

1. A gear pump with improved sealing performance,
comprising:

a pump housing having a cavity, the pump
housing being provided with a liquid inlet chan-
nel communicating with the cavity, a liquid out-
let channel, and a shaft hole;

a drive assembly disposed in the cavity, the
drive assembly being configured to drive liquid
to flow into the cavity from the liquid inlet chan-
nel and flow out from the liquid outlet channel;
a motor assembly comprising an end cover
and a motor shaft extending from the end cov-
er, the motor shaft extending into the cavity
from the shaft hole and being drivingly con-
nected to the drive assembly; and

a sealing assembly comprising a sealing com-
ponent and an elastic component, the sealing
component being annularly disposed around
an outer periphery of the motor shaft to seal
the shaft hole, and the elastic component elas-
tically supporting the sealing component to lim-
it the sealing component.

2. The gear pump with improved sealing performance
according to claim 1, wherein the pump housing
comprises a housing plate facing the end cover,
the shaft hole is provided on the housing plate, the
elastic component comprises a compression
spring extending in an axial direction, one end of
the compression spring elastically abuts against
the sealing component, and another end of the
compression spring is connected to the motor as-
sembly.

3. The gear pump with improved sealing performance
according to claim 2, wherein the sealing compo-
nent comprises a sleeve, a first sealing ring and a
second sealing ring; the sleeve is sleeved on the
outer periphery of the motor shaft and has a first
end adjacent to the housing plate and a second
end adjacent to the end cover; a sealing cavity is
defined between an inner periphery of the sleeve
and the outer periphery of the motor shaft; the
sealing cavity is in communication with the cavity;
the first sealing ring is disposed between the first
end and the housing plate; the second sealing ring
is disposed between the second end and the motor
shaft; and the first sealing ring and the second
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10.

sealing ring are configured to jointly seal the seal-
ing cavity.

The gear pump with improved sealing performance
according to claim 3, wherein a side of the housing
plate facing the end cover is provided with a seal-
ing groove annularly disposed around an outer per-
iphery of the shaft hole; the first end is provided
with an annular step inserted into the sealing
groove; and the first sealing ring is sleeved on an
outer periphery of the annular step and abuts
against a bottom wall of the sealing groove and a
side wall of the sealing groove.

The gear pump with improved sealing performance
according to claim 3, wherein the second end of
the sleeve is an open end; and the second sealing
ring is disposed in the sealing cavity and is sand-
wiched between an inner side wall of the sealing
cavity and the outer periphery of the motor shaft.

The gear pump with improved sealing performance
according to claim 5, wherein a bearing is provided
on the end cover, the motor shaft extends from the
bearing, a portion of the bearing is inserted into the
open end, and a side of the second sealing ring
facing away from the sealing cavity abuts against
the bearing.

The gear pump with improved sealing performance
according to claim 6, wherein a washer is provided
on an end side of the bearing facing the housing
plate, and the second sealing ring presses against
the washer.

The gear pump with improved sealing performance
according to claim 6, wherein a first limiting groove
is provided on an outer peripheral side of the bear-
ing, a second limiting groove is provided on a per-
ipheral side of the sleeve, each of the first limiting
groove and the second limiting groove extends in
the axial direction, and the sealing assembly
further comprises a limiting post inserted into the
first limiting groove and the second limiting groove.

The gear pump with improved sealing performance
according to claim 3, wherein a bearing surface
facing the end cover is annularly provided on an
outer periphery of the sleeve; the one end of the
compression spring abuts against the bearing sur-
face, and the another end of the compression
spring abuts against the motor assembly.

The gear pump with improved sealing performance
according to claim 9, wherein a bearing is provided
on the end cover, the bearing has an opening
groove facing the housing plate, the opening
groove is annularly disposed around the outer per-
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iphery of the motor shaft, and an end of the com-
pression spring abutting against the motor assem-
bly is inserted into the opening groove and abuts
against a bottom of the opening groove.

The gear pump with improved sealing performance
according to claim 3, wherein the elastic compo-
nent further comprises a snap spring, the snap
spring is annularly disposed extending in a circum-
ferential direction and having a gap, and the snap
spring is sleeved on an outer periphery of the
sleeve and connected to the motor assembly.

The gear pump with improved sealing performance
according to claim 11, wherein the motor assembly
further comprises a wall portion disposed between
the housing plate and the end cover, the wall por-
tion surrounds an outer periphery of the sealing
component and is connected to the end cover, an
inner periphery of the wall portion is concavely pro-
vided with an installation groove extending in the
circumferential direction, and an outer periphery of
the snap spring is embedded in the installation
groove.

A gear pump with improved sealing performance
according to any one of claims 1 to 12, wherein
the drive assembly comprises a driving gear and a
driven gear meshing with each other, the motor
shaft is keyed to the driving gear, and the driving
gear and the driven gear divide the cavity into a
liquid inlet cavity adjacent to the liquid inlet channel
and a liquid outlet cavity adjacent to the liquid out-
let channel.

A sealing assembly for sealing a shaft hole pro-
vided on a pump housing, the shaft hole allowing a
motor shaft to extend into a cavity in the pump
housing, the sealing assembly comprising:

a third sealing ring, the third sealing ring being
annularly disposed around an outer periphery
of the motor shaft and sandwiched between an
inner periphery of the shaft hole and the outer
periphery of the motor shaft; and

a sealing component, the sealing component
being annularly disposed around the outer per-
iphery of the motor shaft, the sealing compo-
nent being disposed on a side of the third seal-
ing ring facing away from the pump housing
and having a sealing cavity; wherein when the
third sealing ring fails, the sealing cavity is in
communication with the cavity.

The sealing assembly according to claim 14,
wherein the sealing component comprises a
sleeve, a first sealing ring and a second sealing
ring; the sleeve is sleeved on the outer periphery
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of the motor shaft and has a first end adjacent to
the shaft hole and a second end away from the
shaft hole; the sealing cavity is defined between
an inner periphery of the sleeve and the outer per-
iphery of the motor shaft; the first sealing ring is
disposed between the first end and the pump hous-
ing; the second sealing ring is disposed between
the second end and the motor shaft; and the first
sealing ring and the second sealing ring are config-
ured to jointly seal the sealing cavity.

The sealing assembly according to claim 15,
wherein a side of the pump housing facing the
sealing component is provided with a sealing
groove annularly disposed around an outer periph-
ery of the shaft hole; the first end is provided with
an annular step inserted into the sealing groove;
and the first sealing ring is sleeved on an outer
periphery of the annular step and abuts against a
bottom wall of the sealing groove and a side wall of
the sealing groove.

The sealing assembly according to claim 15,
wherein the second end of the sleeve is an open
end; and the second sealing ring is disposed in the
sealing cavity, and is sandwiched between an inner
side wall of the sealing cavity and the outer periph-
ery of the motor shaft.

The sealing assembly according to claim 17,
wherein the motor shaft extends from an end cov-
er; a bearing is provided on the end cover; a por-
tion of the bearing is inserted into the open end;
and a side of the second sealing ring facing away
from the sealing cavity abuts against the bearing.

The sealing assembly according to claim 18,
wherein a washer is provided on an end side of
the bearing facing the shaft hole, and the second
sealing ring presses against the washer.

The sealing assembly according to any one of
claims 15 to 19, further comprising an elastic com-
ponent which elastically supports the sealing com-
ponent to limit the sealing component.

The sealing assembly according to claim 20,
wherein the elastic component comprises a com-
pression spring extending in an axial direction, one
end of the compression spring elastically abuts
against the sealing component, and the other end
is connected to the motor assembly.

The sealing assembly according to claim 20,
wherein the elastic component comprises a snap
spring, the snap spring is annularly disposed ex-
tending in a circumferential direction and having a
gap, and the snap spring is sleeved on an outer



23

periphery of the sleeve and connected to the motor
assembly.

23. A gear pump, comprising:

a pump housing having a cavity, the pump
housing being provided with a liquid inlet chan-
nel communicating with the cavity, a liquid out-
let channel, and a shaft hole;

a drive assembly disposed in the cavity, the
drive assembly being configured to drive liquid
to flow into the cavity from the liquid inlet chan-
nel and flow out from the liquid outlet channel;
a motor assembly comprising an end cover
and a motor shaft extending from the end cov-
er, the motor shaft extending into the cavity
from the shaft hole and being drivingly con-
nected to the drive assembly; and

a sealing assembly comprising a third sealing
ring and a sealing component; the third sealing
ring being annularly disposed around an outer
periphery of the motor shaft, and sandwiched
between an inner periphery of the shaft hole
and the outer periphery of the motor shaft; the
sealing component being annularly disposed
around the outer periphery of the motor shaft;
the sealing component being disposed on a
side of the third sealing ring facing away from
the pump housing and having a sealing cavity;
wherein when the third sealing ring fails, the
sealing cavity is in communication with the
cavity.

24. A gear pump with improved sealing performance,

comprising:

a pump housing having a cavity, the pump
housing being provided with a liquid inlet chan-
nel communicating with the cavity, a liquid out-
let channel, and a shaft hole;

a drive assembly disposed in the cavity, the
drive assembly being configured to drive liquid
to flow into the cavity from the liquid inlet chan-
nel and flow out from the liquid outlet channel;
a motor assembly comprising an end cover
and a motor shaft extending from the end cov-
er, the motor shaft extending into the cavity
from the shaft hole and being drivingly con-
nected to the drive assembly; and

a sealing assembly comprising a sealing com-
ponent and an elastic component; the sealing
component being annularly disposed around
an outer periphery of the motor shaft to seal
the shaft hole; the sealing component compris-
ing a sleeve, a first sealing ring and a second
sealing ring; the sleeve being sleeved on the
outer periphery of the motor shaft; a sealing
cavity being defined between an inner periph-
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ery of the sleeve and the outer periphery of the
motor shaft; the first sealing ring and the sec-
ond sealing ring being configured to jointly seal
the sealing cavity; the elastic component com-
prising a compression spring extending in an
axial direction; one end of the compression
spring elastically abutting against the sleeve,
and another end of the compression spring
being connected to the motor assembly.

The gear pump with improved sealing performance
according to claim 24, wherein a bearing surface
facing the end cover is annularly provided on an
outer periphery of the sleeve; the one end of the
compression spring abuts against the bearing sur-
face, and the another end of the compression
spring abuts against the motor assembly.

The gear pump with improved sealing performance
according to claim 25, wherein a step portion is
provided on an outer periphery of the end cover,
and a side of the step portion facing the end cover
in the axial direction constitutes the bearing sur-
face.

The gear pump with improved sealing performance
according to claim 24, wherein the pump housing
comprises a housing plate facing the end cover;
the shaft hole is provided on the housing plate; a
bearing is provided on the end cover; the motor
shaft extends from the bearing; the bearing has an
opening groove facing the housing plate; the open-
ing groove is annularly disposed around the outer
periphery of the motor shaft; and an end of the
compression spring abutting against the motor as-
sembly is inserted into the opening groove and
abuts against a bottom of the opening groove.

The gear pump with improved sealing performance
according to claim 27, wherein the sleeve has a
first end adjacent to the housing plate and a sec-
ond end adjacent to the end cover; the first sealing
ring is disposed between the first end and the
housing plate; and the second sealing ring is dis-
posed between the second end and the motor
shaft.

The gear pump with improved sealing performance
according to claim 28, wherein a side of the hous-
ing plate facing the end cover is provided with a
sealing groove annularly disposed around an outer
periphery of the shaft hole; the first end is provided
with an annular step inserted into the sealing
groove; and the first sealing ring is sleeved on an
outer periphery of the annular step and abuts
against a bottom wall of the sealing groove and a
side wall of the sealing groove.
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The gear pump with improved sealing performance
according to claim 28, wherein the second end of
the sleeve is an open end; and the second sealing
ring is disposed in the sealing cavity, and is sand-
wiched between an inner side wall of the sealing
cavity and the outer periphery of the motor shaft.

The gear pump with improved sealing performance
according to claim 30, wherein a portion of the
bearing is inserted into the open end, and a side of
the second sealing ring facing away from the seal-
ing cavity abuts against the bearing.

The gear pump with improved sealing performance
according to claim 31, wherein a washer is pro-
vided on an end side of the bearing facing the
housing plate, and the second sealing ring presses
against the washer.

The gear pump with improved sealing performance
according to claim 31, wherein a first limiting
groove is provided on an outer peripheral side of
the bearing; a second limiting groove is provided
on a peripheral side of the sleeve; each of the first
limiting groove and the second limiting groove ex-
tends in the axial direction; and the sealing assem-
bly further comprises a limiting post inserted into
the first limiting groove and the second limiting
groove.

A gear pump with improved sealing performance,
comprising:

a pump housing having a cavity, the pump
housing being provided with a liquid inlet chan-
nel communicating with the cavity, a liquid out-
let channel, and a shaft hole;

a drive assembly disposed in the cavity, the
drive assembly being configured to drive liquid
to flow into the cavity from the liquid inlet chan-
nel and flow out from the liquid outlet channel;
a motor assembly comprising an end cover
and a motor shaft extending from the end cov-
er; the motor shaft extending into the cavity
from the shaft hole and being drivingly con-
nected to the drive assembly; and

a sealing assembly comprising a sealing com-
ponent and an elastic component; the sealing
component being annularly disposed around
an outer periphery of the motor shaft to seal
the shaft hole; the sealing component compris-
ing a sleeve, a first sealing ring and a second
sealing ring; the sleeve being sleeved on the
outer periphery of the motor shaft; a sealing
cavity being defined between an inner periph-
ery of the sleeve and the outer periphery of the
motor shaft; the first sealing ring and the sec-
ond sealing ring being configured to jointly seal
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the sealing cavity; the elastic component
further comprising a snap spring; the snap
spring being annularly disposed extending in a
circumferential direction and having a gap; and
the snap spring being sleeved on an outer per-
iphery of the sleeve and connected to the mo-
tor assembly.

The gear pump with improved sealing performance
according to claim 34, wherein the pump housing
comprises a housing plate facing the end cover;
the shaft hole is provided on the housing plate; the
motor assembly further comprises a wall portion
disposed between the housing plate and the end
cover; the wall portion surrounds an outer periph-
ery of the sealing component and is connected to
the end cover; an inner periphery of the wall por-
tion is concavely provided with an installation
groove extending in the circumferential direction,
and an outer periphery of the snap spring is em-
bedded in the installation groove.

The gear pump with improved sealing performance
according to claim 35, wherein the wall portion is
provided with a screw hole and/or a stud for instal-
ling the gear pump.

The gear pump with improved sealing performance
according to claim 35, wherein the housing plate is
fixed to a side of the wall portion facing away from
the end cover.

The gear pump with improved sealing performance
according to claim 37, wherein the sleeve has a
first end adjacent to the housing plate and a sec-
ond end adjacent to the end cover; the first sealing
ring is disposed between the first end and the
housing plate; and the second sealing ring is dis-
posed between the second end and the motor
shaft.

The gear pump with improved sealing performance
according to claim 38, wherein a side of the hous-
ing plate facing the end cover is provided with a
sealing groove annularly disposed around an outer
periphery of the shaft hole, the first end is provided
with an annular step inserted into the sealing
groove, and the first sealing ring is sleeved on an
outer periphery of the annular step and abuts
against a bottom wall of the sealing groove and a
side wall of the sealing groove.

The gear pump with improved sealing performance
according to claim 38, wherein the second end of
the sleeve is an open end; and the second sealing
ring is disposed in the sealing cavity, and is sand-
wiched between an inner side wall of the sealing
cavity and the outer periphery of the motor shaft.
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The gear pump with improved sealing performance
according to claim 40, wherein a bearing is pro-
vided on the end cover, the motor shaft extends
from the bearing, a portion of the bearing is in-
serted into the open end, and a side of the second
sealing ring facing away from the sealing cavity
abuts against the bearing.

The gear pump with improved sealing performance
according to claim 41, wherein a washer is pro-
vided on an end side of the bearing facing the
housing plate, and the second sealing ring presses
against the washer.

The gear pump with improved sealing performance
according to any one of claims 37 to 42, wherein
the elastic component comprises a compression
spring extending in an axial direction; one end of
the compression spring elastically abuts against
the sleeve, and another end of the compression
spring is connected to the motor assembly.

A gear pump with improved sealing performance,
comprising:

a pump housing having a cavity, the pump
housing being provided with a liquid inlet chan-
nel communicating with the cavity, a liquid out-
let channel, and a shaft hole; the pump hous-
ing comprising a housing plate; the shaft hole
is provided on the housing plate;

a drive assembly disposed in the cavity, the
drive assembly being configured to drive liquid
to flow into the cavity from the liquid inlet chan-
nel and flow out from the liquid outlet channel;
a motor assembly comprising an end cover
and a motor shaft extending from the end cov-
er, the end cover being disposed facing the
housing plate, the motor shaft extending into
the cavity from the shaft hole and being driv-
ingly connected to the drive assembly; and

a sealing assembly comprising a sealing com-
ponent and an elastic component; the sealing
component being configured to seal the shaft
hole; the sealing component being annularly
disposed around an outer periphery of the mo-
tor shaft; the sealing component comprising a
sleeve, a first sealing ring, a second sealing
ring and a third sealing ring; the sleeve being
sleeved on the outer periphery of the motor
shaft; a sealing cavity being defined between
an inner periphery of the sleeve and the outer
periphery of the motor shaft; the first sealing
ring and the second sealing ring being config-
ured to jointly seal the sealing cavity; the third
sealing ring being sleeved on the motor shaft;
the third sealing ring being sandwiched be-
tween an inner periphery of the shaft hole and
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the outer periphery of the motor shaft; and the
elastic component elastically supporting the
sleeve to limit the sealing component.

The gear pump with improved sealing performance
according to claim 44, wherein the elastic compo-
nent comprises a compression spring extending in
an axial direction; one end of the compression
spring elastically abuts against the sleeve, and an-
other end of the compression spring is connected
to the motor assembly.

The gear pump with improved sealing performance
according to claim 45, wherein a bearing surface
facing the end cover is annularly provided on an
outer periphery of the sleeve; the one end of the
compression spring abuts against the bearing sur-
face, and the another end of the compression
spring abuts against the motor assembly.

The gear pump with improved sealing performance
according to claim 46, wherein a bearing is pro-
vided on the end cover, the motor shaft extends
from the bearing, the bearing has an opening
groove facing the housing plate, the opening
groove is annularly disposed around the outer per-
iphery of the motor shaft, and an end of the com-
pression spring abutting against the motor assem-
bly is inserted into the opening groove and abuts
against a bottom of the opening groove.

The gear pump with improved sealing performance
according to claim 45, wherein the elastic compo-
nent further comprises a snap spring, the snap
spring is annularly disposed extending in a circum-
ferential direction and having a gap, and the snap
spring is sleeved on the outer periphery of the
sleeve and connected to the motor assembly.

The gear pump with improved sealing performance
according to claim 48, wherein the motor assembly
further comprises a wall portion disposed between
the housing plate and the end cover; the wall por-
tion surrounds an outer periphery of the sealing
component and is connected to the end cover; an
inner periphery of the wall portion is concavely pro-
vided with an installation groove extending in the
circumferential direction; and an outer periphery of
the snap spring is embedded in the installation
groove.

The gear pump with improved sealing performance
according to any one of claims 45 to 49, wherein
the sleeve has a first end adjacent to the housing
plate and a second end adjacent to the end cover,
the first sealing ring is disposed between the first
end and the housing plate, and the second sealing
ring is disposed between the second end and the
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motor shaft.

The gear pump with improved sealing performance
according to claim 50, wherein a side of the hous-
ing plate facing the end cover is provided with a
sealing groove annularly disposed around an outer
periphery of the shaft hole; the first end is provided
with an annular step inserted into the sealing
groove; and the first sealing ring is sleeved on an
outer periphery of the annular step and abuts
against a bottom wall of the sealing groove and a
side wall of the sealing groove.

The gear pump with improved sealing performance
according to claim 50, wherein the second end of
the sleeve is an open end; and the second sealing
ring is disposed in the sealing cavity, and is sand-
wiched between an inner side wall of the sealing
cavity and the outer periphery of the motor shaft.

The gear pump with improved sealing performance
according to claim 52, wherein a bearing is pro-
vided on the end cover, the motor shaft extends
from the bearing, a portion of the bearing is in-
serted into the open end, a side of the second seal-
ing ring facing away from the sealing cavity abuts
against the bearing, a first limiting groove is pro-
vided on an outer peripheral side of the bearing, a
second limiting groove is provided on a peripheral
side of the sleeve, each of the first limiting groove
and the second limiting groove extends in the axial
direction, and the sealing assembly further com-
prises a limiting post inserted into the first limiting
groove and the second limiting groove.

A gear pump with a lubrication structure, compris-
ing:

a pump housing having a cavity, the pump
housing comprising a housing plate and a sec-
ond inner wall arranged opposite to each other
in an axial direction; and

a drive assembly disposed in the cavity, the
drive assembly comprising a driving gear and
a driven gear meshing with each other, each of
the driving gear and the driven gear rotating
about a rotation axis extending in the axial di-
rection, and a meshing gap being formed at a
meshing position of the driving gear and the
driven gear;

wherein the housing plate and/or the second
inner wall is provided with a liquid guiding
groove, the liquid guiding groove is in commu-
nication with the meshing gap, and one end of
the liquid guiding groove extends to an end
side of the driving gear, and another end of
the liquid guiding groove extends to an end
side of the driven gear.
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The gear pump with the lubrication structure ac-
cording to claim 54, wherein the gear pump further
comprises a motor assembly; the motor assembly
comprises an end cover and a motor shaft extend-
ing from the end cover; the housing plate defines a
shaft hole; the motor shaft is inserted into the cav-
ity from the shaft hole and is keyed to the driving
gear; the liquid guiding groove comprises a first
liquid guiding groove provided on the housing
plate; and one end of the first liquid guiding groove
is in communication with the shaft hole.

The gear pump with the lubrication structure ac-
cording to claim 55, wherein a rotating shaft of the
driven gear is at least partially recessed on a side
of the driven gear facing the housing plate to form
a recess, and another end of the first liquid guiding
groove is in communication with the recess.

The gear pump with the lubrication structure ac-
cording to claim 55, wherein the pump housing
comprises a housing body and a cover body, the
housing body forms the cavity having an opening,
the opening faces the end cover, the cover body
covers an opening side of the housing body, a side
of the cover body facing the cavity has the housing
plate, and an inner side of the housing body facing
the opening has the second inner wall.

The gear pump with the lubrication structure ac-
cording to claim 57, wherein the housing body and
the cover body are detachably connected; a seal-
ing ring is provided between the housing body and
the cover body; and the sealing ring is disposed
around an outer periphery of the opening.

The gear pump with the lubrication structure ac-
cording to claim 57, wherein a mounting seat is
provided between the end cover and the cover
body; the mounting seat is detachably connected
to the end cover and is integrally formed with the
cover body; a mounting cavity is formed inside the
mounting seat; the motor shaft passes through the
mounting cavity; and a sealing assembly is pro-
vided on a shaft section of the motor shaft within
the mounting cavity; and the sealing assembly is
configured to seal the shaft hole.

The gear pump with the lubrication structure ac-
cording to claim 59, wherein the sealing assembly
comprises a sealing component sleeved on the
motor shaft, and an elastic component; one end of
the elastic component abuts against the sealing
component to press the sealing component against
the shaft hole, and another end of the elastic com-
ponent abuts against a bearing provided on the
end cover.
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The gear pump with the lubrication structure ac-
cording to claim 59, wherein a connecting piece is
provided on a peripheral side of the mounting seat,
and the connecting piece is configured to connect
and fix the gear pump to a machine body.

The gear pump with the lubrication structure ac-
cording to any one of claims 55 to 61, wherein the
second inner wall is concavely provided with a first
opening groove and a second opening groove; the
first opening groove accommodates the motor
shaft; the second opening groove accommodates
the rotating shaft of the driven gear; the liquid guid-
ing groove comprises a second liquid guiding
groove provided on the second inner wall; one end
of the second liquid guiding groove is in communi-
cation with the first opening groove, and another
end of the second liquid guiding groove is in com-
munication with the second opening groove.

The gear pump with the lubrication structure ac-
cording to any one of claims 54 to 61, wherein the
driving gear and the driven gear separate the cav-
ity into a liquid inlet cavity and a liquid outlet cavity;
a liquid inlet channel and a liquid outlet channel are
provided on two radially opposite sides of the pump
housing, respectively; the liquid inlet channel is in
communication with the liquid inlet cavity, and the
liquid outlet channel is in communication with the
liquid outlet cavity.
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