wo 20187145493 A1 | 0E 0000 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual Propert <
0T rpmivation > RO
International Bureau —/) (10) International Publication Number
(43) International Publication Date = WO 2018/145493 A1

16 August 2018 (16.08.2018) WIPO | PCT

(51) International Patent Classification: [CN/CN]; 99 Longgian Road, Wujin Hi-Tech Industrial
F04B 49/00 (2006.01) Zone, Changzhou, Jiangsu 213167 (CN).

(21) International Application Number: (72) Inventors: WANG, Liping; 88 Longzi Road, Wujin Hi-

PCT/CN2017/109546 Tech Industrial Zone, Changzhou, Jiangsu 213167 (CN).

(22) International Filing Date: LIU, Yanyan; 88 Longz1 Road, Wujin Hi-Tech Industri-
06 November 2017 (06.11.2017) al Zone, Changzhou, Jiangsu 213167 (CN). LI, Tong; 88
o Longzi Road, Wujin Hi-Tech Industrial Zone, Changzhou,

(25) Filing Language: English Jiangsu 213167 (CN).

(26) Publication Language: English  (74) Agent: TSINGYIHUA INTELLECTUAL PROPERTY
LLC; Room 301, Trade Building, Zhaolanyuan, Tsinghua
University, Qinghuayuan, Haidian District, Beijing 100084
(CN).

(30) Priority Data:
2017100729180 10 February 2017 (10.02.2017) CN

(71) Applicants: JIANGSU HENGLI HYDRAULIC TECH-
NOLOGY CO., LTD [CN/CN]; 88 Longzi Road, Wu-
jin Hi-Tech Industrial Zone, Changzhou, Jiangsu 213167
(CN). JIANGSU HENGLI HYDRAULIC CO., LTD

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(54) Title: HYDRAULIC PLUNGER PUMP VARIABLE CONTROL STRUCTURE AND CONTROL METHOD FOR THE SAME

Fig. 1

(57) Abstract: A hydraulic plunger pump variable control structure (100) and a control method for the same are provided. The hydraulic
plunger pump variable control structure (100) includes a valve body (1), a main valve core (2) and a main valve sleeve (3). The main
valve core (2) has a first end provided with a spring loaded assembly (4), and a second end provided with a pilot valve core (6). The
spring loaded assembly (4) is configured to provide a reverse preloading force. The main valve sleeve (3) is connected with a feedback
rod (5) that is connected with a variable piston pump. A valve sleeve (7) is disposed outside the main valve core (2). The pilot valve
core (6) is pushed by hydraulic oil to overcome the preloading force of the spring loaded assembly (4), so as to drive the main valve core
(2) to move. A throttling port between the main valve core (2) and the valve sleeve (7) is achieved by controlling relative displacement
between the main valve core (2) and the valve sleeve (7) after aforementioned moving. The hydraulic oil that flows into the throttling
port controls the movement of the variable piston pump. The movement of the variable piston pump drives the main valve sleeve (3)
to move along the opposite moving direction of the main valve core (2).

[Continued on next page]



WO 2018/145493 A1 {00V YO0 0 0 0 0 0

HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KIL, KN, KP,
KR,KW,KZ,LA,LC,LK, LR, LS, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))




10

15

20

25

30

WO 2018/145493 PCT/CN2017/109546

HYDRAULIC PLUNGER PUMP VARIABLE CONTROL STRUCTURE AND CONTROL
METHOD FOR THE SAME

FIELD
The present disclosure relates to a technical field of machinery manufacturing, and more
particularly to a hydraulic plunger pump variable control structure and a control method for the

same.

BACKGROUND

A hydraulic plunger pump is commonly used in engineering machinery, and power control is
a common control mode. Several kinds of power-control pumps currently common on the market
have their own characteristics in terms of structure principle and design, but they have respective
constraints presented as follows.

For a pump structure with the use of change in differential pressure to carry out the power
control, there will be mutual interference between differential pressure control and power control,
affecting the control accuracy and responsiveness.

For a pump structure in a power control mode by means of L-shaped lever structure feedback,
the control accuracy is high, but the parts are numerous and complex, and the cost is high.

A pump structure in a control mode with the use of a lever to drive feedback of a valve sleeve
(body) has relatively few parts and a simple structure, but pressure oil participating in the control
not only serves as a pilot oil source to promote opening of a control valve, but also flows through a
valve opening to push a variable piston, in which an instantaneous pressure drop of the pilot oil
source may affect a force exerted on the valve, and ultimately affect the responsiveness and control
accuracy of the pump.

A control structure for a power control device of a plunger pump in the market is that a pilot
control device and a variable control device are integrated to a power valve core, and a valve
sleeve and valve core having a three-position two-way valve structural function are provided. The
valve core is configured to have a step structure and form an area difference; the valve sleeve is
fitted with the valve core to define a throttling port. The power control device controls
communication between an inlet P and an outlet Pp or an oil drainage port T through movements
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of the valve core and the valve sleeve. Pressure at a pump outlet is introduced into a pressure
chamber P, and the valve core is pushed to move due to an area difference between the two
diameters, such that the throttling port is opened and the oil fluid enters the Pp chamber from the P
chamber, thereby pushing the variable piston to move. A spring loaded mechanism is provided at
another end of the valve core to pre-load a force reversely; a feedback rod is fixed and hinged to a
valve body for rotation, and has a first end linked with the valve sleeve and a second end provide
with an opening capable of being connected with the variable piston. The function is based on a
lever principle, such that the movement direction of the variable piston is opposite to the
movement direction of the valve sleeve, so as to realize a process of mechanical feedback.

The above structure has few parts and a simple structure, but pressure oil participating in the
control not only serves as a pilot oil source to promote opening of a control valve, but also flows
through a valve opening to push the variable piston, in which an instantaneous pressure drop of the
pilot oil source may affect a force exerted on the valve, and ultimately affect the pump

responsiveness and control accuracy.

SUMMARY

Embodiments of the present disclosure seek to solve at least one of the problems existing in
the related art to at least some extent. For that reason, the present disclosure provides a hydraulic
plunger pump variable control structure that can reduce an effect of an instantaneous pressure drop
of chamber pressure on a thrust of a valve core when a valve port is opened, enhance stability of a
valve, and improve accuracy.

The present disclosure further provides a control method for the above hydraulic plunger
pump variable control structure.

The hydraulic plunger pump variable control structure according to embodiments of the
present disclosure includes: a valve body having an oil inlet; a valve sleeve disposed in the valve
body, and having a second oil chamber communicated with the oil inlet and a third oil chamber
suitable to be communicated with a variable piston pump; a main valve core movably disposed in
and through the valve sleeve, and having a first end provided with a spring loaded assembly, and a
second end provided with a pilot valve core, the spring loaded assembly being configured to
provide a reverse preloading force; a main valve sleeve movably fitted over the pilot valve core,
and provided with a first oil chamber, the first oil chamber being able to make oil at the oil inlet P
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flow to the pilot valve core, such that the pilot valve core can move under the action of oil pressure
and the preloading force of the spring loaded assembly, to drive the main valve core to move,
thereby realizing communication and dis-communication between the second oil chamber and the
third oil chamber by controlling relative displacement between the main valve core and the valve
sleeve; a feedback rod having a first end connected with the main valve sleeve and a second end
capable of connecting the variable piston pump, such that during movement of the variable piston
pump, the feedback rod drives the main valve sleeve to move in an opposite direction of a
movement direction of the main valve core.

According to some embodiments of the present disclosure, the valve sleeve is fitted with the
main valve core to define a valve throttling port, and opening or closure of the valve throttling port
is implemented by controlling relative displacement between the main valve core and the valve
sleeve; when the valve throttling port is opened, the second oil chamber is in communication with
the third oil chamber, and when the valve throttling port is closed, the second oil chamber is
obstructed from the third oil chamber.

Further, the valve sleeve is provided with an orifice in communication with the third oil
chamber, and when the valve throttling port is opened, the orifice is communicated with the
second oil chamber.

Furthermore, the main valve core is provided with a protruding portion fitted with and
snapped into the orifice, and when the main valve core moves, the protruding portion and the
orifice produce relative displacement so as to implement the opening or closure of the valve
throttling port.

Optionally, the valve body has a first oil channel and a second oil channel therein, the oil inlet
being communicated with the first oil chamber through the first oil channel, and the oil inlet being
communicated with the second oil chamber through the second oil channel.

In some embodiments of the present disclosure, the pilot valve core includes two tube-body
structures, an area difference exists between the two tube-body structures to form a valve-core
acting surface, and hydraulic oil is suitable to act on the valve-core acting surface to drive the pilot
valve core to move.

Further, the valve-core acting surface extends into an annular shape along a circumferential
direction of the pilot valve core, respective diameters of the two tube-body structures are d and d1,
in which d1>d, such that the area difference is n*(d172-d"2)/4, and a thrust generated by the
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hydraulic oil acting on the valve-core acting surface is F=n*(d1"2-d"2)/4*Pc, in which Pc¢ refers to
oil pressure in the first oil chamber.

In some other embodiments of the present disclosure, the valve body also has an external oil
receiving port, and hydraulic oil at the external oil receiving port acts on the pilot valve core to
drive the pilot valve core to move.

Further, the pilot valve core includes three tube-body structures, and adjacent two tube-body
structures have an area difference therebetween to form a valve-core acting surface.

Furthermore, the valve-core acting surface extends into an annular shape along a
circumferential direction of the pilot valve core, and respective diameters of the three tube-body
structures are d2, d and d1 sequentially, in which d1>d>>d2, such that the hydraulic oil entering
from the external oil receiving port is suitable to act on an end face with an area of n*d2°2/4 of the
tube-body structure with the diameter d2, or act on a valve-core acting surface with an area of
n*(d"2-d2"2)/4 formed between the tube-body structure with the diameter d2 and the tube-body
structure with the diameter d.

The control method for the hydraulic plunger pump variable control structure according to
embodiments of the present disclosure includes the following steps: making hydraulic oil entering
from an oil inlet enter a first oil chamber and a second oil chamber separately, in which the
hydraulic oil entering the first oil chamber acts on a pilot valve core, a thrust F is produced under
the action of pressure Pc, and when the thrust F is larger than a spring preloading force, the pilot
valve core moves along its axial direction; driving, by the pilot valve core, the main valve core to
move along its axial direction, so as to communicate the second oil chamber with an third oil
chamber, such that the hydraulic oil in the second oil chamber enters the third oil chamber to
control a variable piston pump to move, thereby realizing control over pump variable; during
movement of the variable piston pump, driving a main valve sleeve to move along its axial
direction under the drive of a feedback rod and in an opposite direction relative to the movement
of the pilot valve core, so as to realize a process of mechanical feedback.

A beneficial effect of the present disclosure lies in that the hydraulic plunger pump variable
control structure and the control method for the same can reduce the effect of the instantaneous
pressure drop of chamber pressure on the thrust of the valve core when the valve port is opened,
thereby enhancing the valve stability and improving the accuracy.

Additional aspects and advantages of embodiments of present disclosure will be given in part
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in the following descriptions, become apparent in part from the following descriptions, or be

learned from the practice of the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to more clearly illustrate the technical solution in the embodiments of the present
disclosure, the drawings to be used in the description of the embodiments will be briefly described
below. Obviously, the drawings in the following description are merely exemplary embodiments of
the present disclosure, and for those skilled in the art, other drawings can be obtained based on
these drawings without creative efforts.

Fig. 1 is a schematic view of a preferable embodiment of a hydraulic plunger pump variable
control structure according to the present disclosure;

Fig. 2 is a schematic view of another preferable embodiment of a hydraulic plunger pump
variable control structure according to the present disclosure.

Reference numerals:

100 hydraulic plunger pump variable control structure,

1 valve body, 11 first oil channel, 12 second oil channel,

2 main valve core, 21 valve-core acting surface,

3 main valve sleeve, 4 spring loaded assembly, 5 feedback rod, 6 pilot valve core,

7 valve sleeve, 8 orifice, 9 valve throttling port, 10 protruding portion,

Pc first oil chamber, Pd second oil chamber, Pp third oil chamber,

P oil inlet, Pi external oil receiving port.

DETAILED DESCRIPTION

The technical solution in embodiments of the present disclosure will be described clearly and
completely, and it is obvious that the described embodiments are only a part of the embodiments of
the present disclosure rather than all of the embodiments. Based on the embodiments of the present
disclosure, those skilled in the art can obtain all other embodiments without paying creative efforts,
and all the other embodiments fall into the protection scope of the present disclosure.

In the description of the present disclosure, it is to be understood that terms such as “inner”,
“outer”, “axial”, “circumferential” and the like should be construed to refer to the orientation or

position relationship as then described or as shown in the drawings under discussion. These
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relative terms are for convenience of description, but do not indicate or imply that the device or
element referred to must have a particular orientation or be constructed or operated in a particular
orientation. Thus, these terms are not constructed to limit the present disclosure.

A hydraulic plunger pump variable control structure 100 according to embodiments of the
present disclosure will be described below with reference to drawings.

Referring to Figs. 1 and 2, the hydraulic plunger pump variable control structure 100
according to embodiments of the present disclosure can include a valve body 1, a valve sleeve 7, a
main valve core 2, a main valve sleeve 3 and a feedback rod 5.

Specifically, the valve sleeve 7 is disposed in the valve body 1, the valve body 1 has an oil
inlet P, and the valve sleeve 7 has a second oil chamber Pd that is communicated with the oil inlet
P and a third oil chamber Pp that can be communicated with a variable piston pump (not
illustrated). The main valve core 2 is movably disposed in and through the valve sleeve 7, a first
end of the main valve core 2 is provided with a spring loaded assembly 4 which supplies a reverse
preloading force, and a second end of the main valve core 2 is provided with a pilot valve core 6.
The main valve sleeve 3 is movably fitted over the pilot valve core 6, and provided with a first oil
chamber Pc, the first oil chamber Pc being able to make oil at the oil inlet P flow to the pilot valve
core 6. Thus, the pilot valve core 6 can move under the action of oil pressure and the preloading
force of the spring loaded assembly 4, so as to drive the main valve core 2 to move, such that
communication and dis-communication between the second oil chamber Pd and the third oil
chamber Pp can be achieved by controlling relative displacement between the main valve core 2
and the valve sleeve 7. The feedback rod 5 has an end connected with the main valve sleeve 3 and
the other end capable of connecting the variable piston pump. Hence, during movement of the
variable piston pump, the feedback rod 5 can drive the main valve sleeve 3 to move in an opposite
direction of a movement direction of the main valve core 2.

Therefore, the hydraulic plunger pump variable control structure 100 according to
embodiments of the present disclosure can adopt hydraulic oil in the first oil chamber Pc to drive
the pilot valve core 6 to move, thereby driving the main valve core 2 to move, and can supply oil
to the variable piston pump by means of the hydraulic oil flowing from the second oil chamber Pd
to the third oil chamber Pp, thereby achieving a good effect of oil supply. Compared with the prior
art, the hydraulic plunger pump variable control structure 100 according to embodiments of the
present disclosure can reduce an effect of an instantaneous pressure drop of chamber pressure on a
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thrust of a valve core when a valve port is opened, thus enhancing stability and improving
accuracy of the valve.

According to some embodiments of the present disclosure, in order to improve a control
effect, referring to Figs. 1 and 2, the valve sleeve 7 can be fitted with the main valve core 2 to
define a valve throttling port 9, and opening or closure of the valve throttling port 9 can be
implemented by controlling the relative displacement between the main valve core 2 and the valve
sleeve 7. When the valve throttling port 9 is opened, the second oil chamber Pd is in
communication with the third oil chamber Pp, and the second oil chamber Pd can supply oil to the
third oil chamber Pp; when the valve throttling port 9 is closed, the second oil chamber Pd is
obstructed from the third oil chamber Pp.

Optionally, according to some embodiments of the present disclosure, the valve sleeve 7 can
be provided with an orifice 8 in communication with the third oil chamber Pp, and as shown in Fig.
1, when the valve throttling port 9 is opened, the valve throttling port 9 can communicate the
orifice 8 with the second oil chamber Pd, resulting in good communicating performance. Further,
the main valve core 2 can be provided with a protruding portion 10 fitted with and snapped into
the orifice 8, and when the main valve core 2 moves, the protruding portion 10 and the orifice 8
can produce relative displacement so as to implement the opening or closure of the valve throttling
port 9 with higher controllability.

As shown in Figs. 1 and 2, the valve body 1 can have a first oil channel 11 and a second oil
channel 12 therein, the oil inlet P can be communicated with the first oil chamber Pc through the
first oil channel 11, and the oil inlet P can be communicated with the second oil chamber Pd
through the second oil channel 12, such that an effect of oil intake is good. It should be noted that
one oil inlet P can be provided, or two oil inlets P can be provided, and the number of the oil inlets
can be flexibly selected in the light of practical conditions.

As shown in Fig. 1, in some embodiments of the present disclosure, the pilot valve core 6 can
include two tube-body structures, and an area difference exists between the two tube-body
structures to form a valve-core acting surface. That is, the pilot valve core 6 includes a first tube
body and a second tube body, both of which have different cross sectional areas, resulting in an
area difference, and thus the valve-core acting surface can be formed at a junction of the first tube
body and the second tube body. The hydraulic oil can act on the valve-core acting surface to drive
the pilot valve core 6 to move, and applicability of the force is good.
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Further, the valve-core acting surface can extend into an annular shape along a
circumferential direction of the pilot valve core 6, and respective diameters of the two tube-body
structures are denoted as d and dl, in which d1>d, as shown in Fig. 1, such that the area
difference 1s ©*(d172-d"2)/4, a thrust generated by the hydraulic oil acting on the valve-core acting
surface is F=n*(d1°2-d"2)/4*Pc, i.e. F=nx(d1°-d*)+4xPc, in which Pc refers to oil pressure in the
first oil chamber Pc.

As shown in Fig. 2, in some other embodiments of the present disclosure, the valve body 1
also has an external oil receiving port Pi, and hydraulic oil at the external oil receiving port Pi can
act on the pilot valve core 6 to drive the pilot valve core 6 to move. In such a case, the pilot valve
core 6 is subject to the oil pressure of the hydraulic oil entering from the external oil receiving port
Pi and the oil pressure of the oil entering the first oil chamber Pc from the oil inlet P, and hence the
pilot valve core 6 is under a sufficient and reliable driving force.

Further, referring to Fig. 2, the pilot valve core 6 can include three tube-body structures, and
adjacent two tube-body structures can have an area difference therebetween to form the valve-core
acting surface, such that the hydraulic oil can act on the valve-core acting surface. The valve-core
acting surface can extend into an annular shape along the circumferential direction of the pilot
valve core 6, and as shown in Fig. 2, respective diameters of the three tube-body structures are
denoted as d2, d and d1 sequentially, in which d1>d>>d2, that is, the pilot valve core 6 forms a
stepped tube including three tube-body structures. The hydraulic oil entering from the external oil
receiving port Pi is suitable to act on an end face with an area of n*d2"2/4 of the tube-body
structure with the diameter d2, or act on a valve-core acting surface with an area of n*(d"2-d2"2)/4
formed between the tube-body structure with the diameter d2 and the tube-body structure with the
diameter d.

That is, the hydraulic oil entering from the external oil receiving port Pi can have two acting
positions, one of which is the end face of the tube-body structure with the diameter d2, having an
area of mxd2’+4, and the other of which is the valve-core acting surface formed between the
tube-body structure with the diameter d2 and the tube-body structure with the diameter d, having
an area of mx(d*-d2%)+4.

The hydraulic plunger pump variable control structure 100 according to embodiments of the
present disclosure will be further described in detail with reference to a specific embodiment.

Referring to Fig. 1, a hydraulic plunger pump variable control structure 100 according to a
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specific embodiment of the present disclosure includes a valve body 1, a main valve core 2 and a
main valve sleeve 3. A first end of the main valve core 2 is provided with a spring loaded assembly
4. The main valve sleeve 3 is connected with a feedback rod 5, and the other end of the feedback
rod 5 is connected with a variable piston pump. A second end of the main valve core 2 is provided
with a pilot valve core 6, a valve sleeve 7 is disposed outside the main valve core 2 and provided
with an orifice 8 fitted with the main valve core 2, and the pilot valve core 6 is pushed by the
hydraulic oil to overcome a preloading force of the spring loaded assembly 4, thereby moving to
drive the main valve core 2 to move along a positive direction of an X axis. The moved main valve
core 2 produces relative displacement with respect to the valve sleeve 7, such that a valve
throttling port 9 is defined between the orifice 8 and the main valve core 2. The hydraulic oil
controls the variable piston pump to move after flowing into the valve throttling port 9, and the
movement of the variable piston pump drives the main valve sleeve 3 to move reversely along the
movement direction of the main valve core 2, i.e. move along an opposite direction of the X axis.

The valve body 1 is provided with an oil inlet P, a first oil chamber Pc, a second oil chamber
Pd and a third oil chamber Pp. The hydraulic oil entering from the oil inlet P enters the first oil
chamber Pc and the second oil chamber Pd separately; the hydraulic oil in the first oil chamber Pc
acts on the pilot valve core 6 to drive the pilot valve core 6 to move, such that the main valve core
2 is moved to open the valve throttling port 9; and the hydraulic oil in the second oil chamber Pd
enters the third oil chamber Pp through the valve throttling port 9 to control the variable piston
pump to move.

The pilot valve core 6 has two tube-body structures with different diameters, the two
tube-body structures have an area difference to form a valve-core acting surface, and the hydraulic
oil acts on the valve-core acting surface to drive the pilot valve core 6 to move.

In addition, the main valve core 2 is provided with a protruding portion 10, the protruding
portion 10 is fitted with and snapped into the orifice 8 of the valve sleeve 7, and the main valve
core 2 is moved to produce displacement between the protruding portion 10 and the orifice 8 of the
valve sleeve 7, thus defining the valve throttling port 9.

Referring to Fig. 2, a hydraulic plunger pump variable control structure 100 according to a
specific embodiment of the present disclosure is substantially identical to the structure shown in
Fig. 1, and the main difference lies on the valve body and the pilot valve core. Specifically, in this
embodiment, the valve body 1 is further provided with an external oil receiving port Pi, and the
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hydraulic oil at the external oil receiving port Pi can act on the pilot valve core 6 to drive the pilot
valve core 6 to move.

Moreover, the pilot valve core 6 has three tube-body structures with different diameters, and
adjacent two adjacent two tube-body structures can have an area difference therebetween to form
the valve-core acting surface, such that the hydraulic oil can act on the valve-core acting surface to
drive the pilot valve core 6 to move.

A control method for a hydraulic plunger pump variable control structure 100 according to
embodiments of the present disclosure will be described in detail with reference to drawings. The
control method can include the following steps:

a. The hydraulic oil entering from the oil inlet P enters the first oil chamber Pc and the second
oil chamber Pd separately, in which the hydraulic oil entering the first oil chamber Pc acts on the
pilot valve core, a thrust F is produced under the action of pressure Pc, and when the thrust F is
larger than a spring preloading force, the pilot valve core moves along its axial direction, for
example, along a positive direction of an X axis.

b. The main valve core is driven by the pilot valve core to move along its axial direction, for
example, along the positive direction of the X axis shown in Fig. 1, so as to communicate the
second oil chamber Pd with the third oil chamber Pp, such that the hydraulic oil in the second oil
chamber Pd enters the third oil chamber Pp to control a variable piston pump to move, realizing
control over pump variable. The hydraulic plunger pump variable control structure 100 according
to the present disclosure has a valve throttling port, and the valve throttling port can be opened to
communicate the second oil chamber Pd with the third oil chamber Pp.

c. A feedback rod is connected with the variable piston pump; when the variable piston pump
moves, a main valve sleeve moves along its axial direction under the drive of the feedback rod and
moves in an opposite direction relative to the movement of the pilot valve core, for example, along
a reverse direction of the X axis shown in Fig. 1, so as to realize a process of mechanical feedback.

Differing from the prior art, the control method for the hydraulic plunger pump variable
control structure can reduce an effect of an instantaneous pressure drop of chamber pressure on the
thrust of the valve core when the valve port is opened, thus enhancing stability of the valve and
improving accuracy.

Regarding the structure shown in Fig. 1, in step a, two tube-body structures of the pilot valve
core 6 have different diameters d and d1, in which d1 is larger than d to form an area difference of
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n*(d1"2-d"2)/4, and the hydraulic oil acts on a valve-core acting surface 21 having this area
difference to produce the thrust F=n*(d1"2-d"2)/4*Pc.

Regarding the structure shown in Fig. 2, in step a, three tube-body structures of the pilot
valve core 6 have different diameters d, d1 and d2, the valve body has the external oil receiving
port Pi, and the hydraulic oil entering from the external oil receiving port Pi is suitable to act on an
end face with an area of m*d2"2/4 of the tube-body structure with the diameter d2, or act on a
valve-core acting surface with an area of *(d"2-d2"2)/4 formed between the tube-body structure
with the diameter d2 and the tube-body structure with the diameter d, thereby driving the pilot
valve core 6 to move.

Other constructions of the hydraulic plunger pump variable control structure 100 according to
embodiments of the present disclosure and other operations of the control method for the same are
known to those skilled in the art, which will not be elaborated herein.

The above only involves embodiments of the present disclosure, and is not intended to limit a
patent scope of the present disclosure. Any equivalent structure or equivalent process made based
on the contents of the specification of the present disclosure, as well as either direct or indirect
applications in other related technical fields, is likewise included in the protection scope of the

present disclosure.
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CLAIMS

What is claimed is:

1. A hydraulic plunger pump variable control structure, comprising:

a valve body having an oil inlet;

a valve sleeve disposed in the valve body, and having a second oil chamber communicated
with the oil inlet and a third oil chamber suitable to be communicated with a variable piston pump;

a main valve core movably disposed in and through the valve sleeve, and having a first end
provided with a spring loaded assembly, and a second end provided with a pilot valve core, the
spring loaded assembly being configured to provide a reverse preloading force;

a main valve sleeve movably fitted over the pilot valve core, and provided with a first oil
chamber, the first oil chamber being able to make oil at the oil inlet flow to the pilot valve core,
such that the pilot valve core can move under the action of oil pressure and the preloading force of
the spring loaded assembly, to drive the main valve core to move, thereby realizing
communication and dis-communication between the second oil chamber and the third oil chamber
through controlling relative displacement between the main valve core and the valve sleeve;

a feedback rod having a first end connected with the main valve sleeve and a second end
capable of connecting the variable piston pump, such that during movement of the variable piston
pump, the feedback rod drives the main valve sleeve to move in an opposite direction of a
movement direction of the main valve core.

2. The hydraulic plunger pump variable control structure according to claim 1, wherein the
valve sleeve is fitted with the main valve core to define a valve throttling port, and opening or
closure of the valve throttling port is implemented by controlling the relative displacement
between the main valve core and the valve sleeve; when the valve throttling port is opened, the
second oil chamber is in communication with the third oil chamber, and when the valve throttling
port is closed, the second oil chamber is obstructed from the third oil chamber.

3. The hydraulic plunger pump variable control structure according to claim 2, wherein the
valve sleeve is provided with an orifice in communication with the third oil chamber, and when the
valve throttling port is opened, the orifice is communicated with the second oil chamber.

4. The hydraulic plunger pump variable control structure according to claim 3, wherein the
main valve core is provided with a protruding portion fitted with and snapped into the orifice, and
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when the main valve core moves, the protruding portion and the orifice produce relative
displacement so as to implement the opening or closure of the valve throttling port.

5. The hydraulic plunger pump variable control structure according to any one of claims 1 to
4, wherein the valve body has a first oil channel and a second oil channel therein, the oil inlet
being communicated with the first oil chamber through the first oil channel, and the oil inlet being
communicated with the second oil chamber through the second oil channel.

6. The hydraulic plunger pump variable control structure according to any one of claims 1 to
5, wherein the pilot valve core comprises two tube-body structures, an area difference exists
between the two tube-body structures to form a valve-core acting surface, and hydraulic oil is
suitable to act on the valve-core acting surface to drive the pilot valve core to move.

7. The hydraulic plunger pump variable control structure according to claim 6, wherein the
valve-core acting surface extends into an annular shape along a circumferential direction of the
pilot valve core, respective diameters of the two tube-body structures are d and d1, in which d1>d,
such that the area difference is n*(d1°2-d"2)/4, and a thrust generated by the hydraulic oil acting
on the valve-core acting surface is F=n*(d1"2-d"2)/4*Pc, in which Pc refers to oil pressure in the
first oil chamber.

8. The hydraulic plunger pump variable control structure according to any one of claims 1 to
4, wherein the valve body also has an external oil receiving port, and hydraulic oil at the external
oil receiving port acts on the pilot valve core to drive the pilot valve core to move.

9. The hydraulic plunger pump variable control structure according to claim 8, wherein the
pilot valve core comprises three tube-body structures, and adjacent two tube-body structures have
an area difference therebetween to form a valve-core acting surface.

10. The hydraulic plunger pump variable control structure according to claim 9, wherein the
valve-core acting surface extends into an annular shape along a circumferential direction of the
pilot valve core, and respective diameters of the three tube-body structures are d2, d and d1
sequentially, in which d1>d>d2, such that the hydraulic oil entering from the external oil
receiving port is suitable to act on an end face with an area of n*d22/4 of the tube-body structure
with the diameter d2, or act on a valve-core acting surface with an area of n*(d"2-d2°2)/4 formed
between the tube-body structure with the diameter d2 and the tube-body structure with the
diameter d.

11. A control method for a hydraulic plunger pump variable control structure according to any
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one of claims 1 to 10, comprising steps:

making hydraulic oil entering from an oil inlet enter a first oil chamber and a second oil
chamber separately, in which the hydraulic oil entering the first oil chamber acts on a pilot valve
core, a thrust F is produced under the action of pressure Pc, and when the thrust F is larger than a
spring preloading force, the pilot valve core moves along its axial direction;

driving, by the pilot valve core, the main valve core to move along its axial direction, so as to
communicate the second oil chamber with a third oil chamber, such that the hydraulic oil in the
second oil chamber enters the third oil chamber to control a variable piston pump to move, thereby
realizing control over pump variable;

during movement of the variable piston pump, driving a main valve sleeve to move along its
axial direction under the drive of a feedback rod and in an opposite direction relative to the

movement of the pilot valve core, so as to realize a process of mechanical feedback.
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