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(57) The present disclosure relates to a pressure
overshooting prevention system for an electronic hydrau-
lic pump in a hydraulic system, in which a flow rate com-
mand is added (+), a discharge flow rate is subtracted
(-), a displacement flow rate (Delta Q) is calculated, a
first pressure command corresponding to the displace-
ment flow rate (Delta Q) is generated, a working fluid
pressure value corresponding to the discharge flow rate
is generated, a limit pressure command is generated to
limit an increasing gradient of the working fluid pressure

value, a stall is determined based on a first rate of change
of the flow rate command, and a second rate of change
of the discharge flow rate, and the limit pressure com-
mand is set to a second pressure command when the
stall is determined, and a small value of the first pressure
command and the second pressure command is selected
as a final pressure command so as to control an elec-
tronic proportional control valve, thereby reducing over-
shooting of the electronic hydraulic pump.
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Description

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This Application is a Section 371 National Stage
Application of International Application No. PCT/
KR2012/011352, filed December 24, 2012 and pub-
lished, not in English, as WO 2013/100509 on July 4,
2013.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a pressure
overshooting prevention system for an electronic hydrau-
lic pump in a hydraulic system, and more particularly, to
a pressure overshooting prevention system for an elec-
tronic hydraulic pump in a hydraulic system, capable of
preventing pressure overshooting by controlling a pres-
sure command to an electronic hydraulic pump in a hy-
draulic system in a state in which an actuator cannot be
operated any more.

BACKGROUND OF THE DISCLOSURE

[0003] In general, in a hydraulic system, a working fluid
is discharged from an electronic hydraulic pump, and the
working fluid is on standby at an inlet of a main control
valve. A plurality of spools is provided in the main control
valve, and a plurality of actuators is connected outside
the main control valve. In addition, pilot pressure is gen-
erated in a flow rate requiring unit such as a joystick and
a pedal, and the pilot pressure is provided to the main
control valve. A specific spool of the main control valve
is opened and closed by the pilot pressure, and the work-
ing fluid is provided to the actuator associated with the
corresponding spool by the operation of opening and
closing the corresponding spool.
[0004] That is, by manipulating the joystick, the work-
ing fluid discharged from the electronic hydraulic pump
is provided to the actuator through the main control valve,
and as a result, the actuator is operated.
[0005] The actuator has a piston rod provided in a cyl-
inder, and the piston rod is operated by pressure of the
working fluid in a direction in which the piston rod is ex-
tended or retracted. The piston rod may reach an end
point at which the piston rod cannot be extended any
more, or the piston rod cannot be extended or retracted
any more due to large external loads. The situation in
which physical resistance is applied to the piston rod so
that the piston rod cannot be operated may be defined
as a stall.
[0006] When the stall occurs as described above, a
worker may still manipulate the joystick or the pedal re-
gardless of the worker’s intention. In this situation, be-
cause a required flow rate is constantly required, the elec-
tronic hydraulic pump constantly discharges the working
fluid to provide the working fluid to the actuator, and as
a result, there is a risk that hydraulic pressure in the hy-

draulic system may be raised to a dangerous level.
[0007] In order to prepare for the aforementioned risk,
a safety device is provided in the hydraulic system, and
as the safety device, for example, there is a variable relief
valve that is opened to discharge the working fluid when
pressure is set to be higher than allowable pressure.
[0008] In addition, among the hydraulic systems, there
is a hydraulic system that has a main control valve in
which a center bypass line is blocked, and a pressure
control type electronic hydraulic pump, and there is a
technology that reduces a flow rate by decreasing a
swash plate angle of the electronic hydraulic pump to a
minimum level when the actuator stalls in this hydraulic
system.
[0009] However, in the aforementioned situation in
which the actuator stalls, the working fluid is constantly
discharged from the electronic hydraulic pump even in a
case in which the hydraulic pressure is being stabilized
while being decreased to safe pressure by opening the
variable relief valve or adjusting the swash plate angle
to a minimum level, and in this case, a pressure peak
instantaneously occurs due to the flow rate of the dis-
charged working fluid. There is a problem in that the pres-
sure peak weakens durability of the hydraulic system.
[0010] Hereinafter, a hydraulic system having an elec-
tronic hydraulic pump will be described with reference to
the attached FIG. 1.
[0011] The attached FIG. 1 is a view for explaining a
hydraulic system having a pressure control type electron-
ic hydraulic pump.
[0012] As illustrated in FIG. 1, the hydraulic system
includes a flow rate requiring unit 10 which is configured
as a joystick, a pedal, or the like, an electronic hydraulic
pump 50 which discharges a working fluid, and a main
control valve 60 which provides the working fluid to an
actuator 70 by opening and closing a spool.
[0013] When the worker manipulates the joystick or
the pedal, pilot pressure is generated by the flow rate
requiring unit 10, and the pilot pressure is provided to the
main control valve 60.
[0014] The main control valve 60 has a plurality of
spools therein, the spools are operated by the pilot pres-
sure, and the main control valve 60 allows the working
fluid to pass therethrough when the spools are opened,
and shuts off a flow of the working fluid when the spools
are closed.
[0015] The actuator 70 has a piston rod provided in a
cylinder, and a piston head side and a tail side are con-
nected with the main control valve 60, and supplied with
the working fluid. The piston rod is extended or retracted
in accordance with a direction in which the working fluid
is supplied, and a direction in which the working fluid is
discharged. A stall occurs in a case in which the piston
rod cannot be moved any more. That is, the actuator 70
stalls in a case in which the piston rod cannot be moved
any more.
[0016] The electronic hydraulic pump 50 discharges
the working fluid in which hydraulic pressure is formed.
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The hydraulic pressure of the working fluid may be de-
termined by a swash plate angle. For example, assuming
that the shaft of the electronic hydraulic pump 50 is ro-
tated with the same number of revolutions, high pressure
is formed and the flow rate is increased as the swash
plate angle is increased, and low pressure is formed and
the flow rate is decreased as the swash plate angle is
decreased. Meanwhile, when the swash plate angle is
changed, a period of time is required to set a desired
swash plate angle because there are physical dynamic
characteristics.
[0017] The swash plate angle of the electronic hydrau-
lic pump 50 is adjusted by a pump regulator 40, and the
pump regulator 40 is operated by an electronic propor-
tional control valve 30.
[0018] The electronic proportional control valve 30 is
operated by a pressure command, and the pressure com-
mand is provided from a pump control unit 20.
[0019] The pump control unit 20 receives a pressure
value of pilot pressure formed by the flow rate requiring
unit 10, and a swash plate angle value of the electronic
hydraulic pump 50, and calculates the pressure com-
mand.
[0020] The pressure command from the pump control
unit 20 is applied to the electronic proportional control
valve 30 as an electrical signal, the electronic proportion-
al control valve 30 operates the pump regulator 40, and
the pump regulator 40 adjusts the swash plate angle of
the electronic hydraulic pump 50 so as to discharge the
working fluid at a flow rate that corresponds to a required
flow rate.
[0021] Meanwhile, allowable pressure may be set in
the hydraulic system, and in a case in which pressure,
which is higher than the allowable pressure, is formed,
the variable relief valve 80 is opened to allow the working
fluid to maintain the set pressure. In addition, the allow-
able pressure set in the hydraulic system is variable, and
may be varied and set depending on a capacity of the
hydraulic system.
[0022] An operation of the pump control unit 20 will be
described in more detail with reference to the attached
FIG. 2.
[0023] The attached FIG. 2 is a view for explaining con-
trol logic of the pressure control type electronic hydraulic
pump in the hydraulic system in the related art.
[0024] The pump control unit 20 receives a pressure
value of pilot pressure formed by the flow rate requiring
unit 10, and a swash plate angle value of the electronic
hydraulic pump 50, and calculates the pressure com-
mand.
[0025] When the flow rate requiring unit 10 is manipu-
lated, the pilot pressure is formed, and a pressure value
of the pilot pressure may be understood as a required
pressure value.
[0026] When the required pressure value is input, a
flow rate command is generated in the flow rate command
generating unit 21 at a set rate. The flow rate command
generating unit 21 may be the data that has been input

by a manufacturer of the hydraulic system in advance.
That is, an electric current signal corresponding to the
required pressure value is generated, and the electric
current signal becomes the flow rate command.
[0027] The current discharge flow rate can be seen
when a value of the swash plate angle of the electronic
hydraulic pump 50 is recognized.
[0028] In a flow rate command calculating unit 23, the
flow rate command is added (+), the discharge flow rate
is subtracted (-), and then a displacement flow rate (Delta
Q) is calculated.
[0029] The displacement flow rate (Delta Q) is convert-
ed into the pressure command by the flow rate control
unit 24. The pressure command is used to control the
electronic proportional control valve 30, as described
above.
[0030] When the pressure command is changed, the
pressure according to the pressure command is
changed, and this process will be described with refer-
ence to FIG. 3.
[0031] The attached FIG. 3 is a view for explaining
pressure in control logic of the pressure control type elec-
tronic hydraulic pump in the related art, and a mapping
line drawing of a pressure command.
[0032] As illustrated in FIG. 3, when second pressure
command differential pressure Px is changed, the pres-
sure of the working fluid is changed by the displacement
pressure (Delta P).
[0033] That is, when the pressure command is
changed in the electronic proportional control valve 30,
the pressure transmitted to the pump regulator 40 is
changed depending on the pressure command of the
electronic proportional control valve 30. In this case, be-
cause there are physical dynamic characteristics, there
is a time interval until the pressure of the pump regulator
40 is actually changed depending on the pressure com-
mand after the electronic proportional control valve 30 is
operated.
[0034] The flow rate is changed with a delay due to the
aforementioned time interval, and an abnormal peak P
is generated in a situation in which a stall occurs, and
this process will be described with reference to the at-
tached FIG. 4.
[0035] The attached FIG. 4 is a line drawing illustrating
a variation in flow rate according to variation in time for
explaining an example in which a peak is generated at a
discharge flow rate by the pressure control type electron-
ic hydraulic pump in the related art.
[0036] As illustrated in FIG. 4, when the joystick of the
flow rate requiring unit 10 is manipulated, the required
flow rate and the required hydraulic pressure are in-
creased from a time point t0 when manipulating the joy-
stick. In this case, the pump pressure command is also
increased, and the discharge flow rate of the working
fluid of the electronic hydraulic pump 50 is increased.
[0037] When a state in which the joystick is constantly
manipulated is maintained, the actuator 70 is extended
or retracted.
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[0038] At a time point t1 when the actuator 70 stalls at
any moment, the piston rod of the actuator 70 cannot be
moved any more, and the actuator 70 does not receive
the working fluid any more from this time point, such that
the pressure of the working fluid in the hydraulic system
is increased.
[0039] In addition, a variation in flow rate occurs as the
displacement flow rate (delta Q) from the time point t1
when a stall occurs.
[0040] Regarding the pump pressure command, the
pressure command of the electronic proportional control
valve 30 is increased to a time point t2 when the swash
plate angle is completely moved to a minimum level with
a gradient a when the pressure is increased. In addition,
the pressure in the pump regulator 40 is rapidly increased
with a gradient b1 that is greater than the gradient a so
as to form a peak p, and thereafter, the pressure is de-
creased with a gradient b2, and depends on the pressure
of the electronic proportional control valve 30.
[0041] That is, in a situation in which a stall occurs, the
working fluid is discharged at the flow rate that is sub-
stantially discharged from the electronic hydraulic pump
50, and the flow rate is excessive by an area indicated
by a c region in FIG. 4. Accordingly, there is a problem
in that the overshot working fluid degrades durability of
the hydraulic system.
[0042] The discussion above is merely provided for
general background information and is not intended to
be used as an aid in determining the scope of the claimed
subject matter.

SUMMARY

[0043] This summary and the abstract are provided to
introduce a selection of concepts in a simplified form that
are further described below in the Detailed Description.
The summary and the abstract are not intended to identify
key features or essential features of the claimed subject
matter, nor are they intended to be used as an aid in
determining the scope of the claimed subject matter.
[0044] Therefore, a technical problem to be resolved
by the present disclosure is to provide a pressure over-
shooting prevention system for an electronic hydraulic
pump in a hydraulic system, which more quickly reduces
a discharge flow rate of an electronic hydraulic pump
when a stall occurs such that the actuator does not re-
ceive a working fluid, thereby stabilizing the hydraulic
system.
[0045] A technical problem to be achieved in the
present disclosure is not limited to the aforementioned
technical problems, and any other not-mentioned tech-
nical problem will be obviously understood from the de-
scription below by those skilled in the technical field to
which the present disclosure pertains.
[0046] In order to achieve the aforementioned techni-
cal problem, a pressure overshooting prevention system
for an electronic hydraulic pump in a hydraulic system
according to the present disclosure includes: a flow rate

command calculating unit 23 which adds (+) a flow rate
command corresponding to required pressure, subtracts
(-) a discharge flow rate discharged from an electronic
hydraulic pump 50, and calculates a displacement flow
rate
[0047] (Delta Q); a flow rate control unit 24 which gen-
erates a first pressure command corresponding to the
displacement flow rate Delta Q; a stall determining unit
114 which determines a stall based on a first rate of
change of the flow rate command, and a second rate of
change of the discharge flow rate; a flow rate pressure
generating unit 115 which generates a working fluid pres-
sure value corresponding to the discharge flow rate; a
gradient limiting unit 116 which generates a limit pressure
command so as to limit an increasing gradient of the
working fluid pressure value; a selecting unit 117 which
sets the limit pressure command to a second pressure
command when a stall is determined by the stall deter-
mining unit 114; and a minimum pressure setting unit 120
which selects a small value of the first pressure command
and the second pressure command as a final pressure
command so as to control an electronic proportional con-
trol valve 30.
[0048] The stall determining unit 114 of the pressure
overshooting prevention system for an electronic hydrau-
lic pump in a hydraulic system according to the present
disclosure may determine the stall when the second rate
of change is greater than the first rate of change.
[0049] In the limit pressure command of the pressure
overshooting prevention system for an electronic hydrau-
lic pump in a hydraulic system according to the present
disclosure, a second pressure command gradient a2 af-
ter a time point t4 when the stall is determined may be
smaller than a first pressure command gradient a1 before
the time point t4 when the stall is determined.
[0050] The selecting unit 117 of the pressure over-
shooting prevention system for an electronic hydraulic
pump in a hydraulic system according to the present dis-
closure may set a system pressure command to the sec-
ond pressure command when the stall determining unit
114 determines that the stall is released.
[0051] Specific items of other exemplary embodiments
are included in the detailed description and the drawings.
[0052] The pressure overshooting prevention system
for an electronic hydraulic pump in a hydraulic system
according to the present disclosure, which is configured
as described above, more quickly changes the pressure
command which is used to control the electronic hydrau-
lic pump when a stall occurs, such that the swash plate
angle in the electronic hydraulic pump may be more
quickly moved, thereby remarkably reducing the working
fluid flow rate that is overshot in the electronic hydraulic
pump. That is, the overshooting working fluid is reduced,
thereby improving durability of the hydraulic system.

DESCRIPTION OF THE DRAWINGS

[0053]
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FIG. 1 is a view for explaining a hydraulic system
having a pressure control type electronic hydraulic
pump.
FIG. 2 is a view for explaining control logic of the
pressure control type electronic hydraulic pump in
the hydraulic system in the related art.
FIG. 3 is a view for explaining pressure in control
logic of the pressure control type electronic hydraulic
pump in the related art, and a mapping line drawing
of a pressure command.
FIG. 4 is a line drawing illustrating a variation in flow
rate according to variation in time for explaining an
example in which a peak is generated at a discharge
flow rate by the pressure control type electronic hy-
draulic pump in the related art.
FIG. 5 is a view for explaining control logic of a pres-
sure control type electronic hydraulic pump in a pres-
sure overshooting prevention system for an electron-
ic hydraulic pump in a hydraulic system according
to an exemplary embodiment of the present disclo-
sure.
FIG. 6 is a view for explaining logic of a maximum
pressure limiting unit in the pressure overshooting
prevention system for an electronic hydraulic pump
in a hydraulic system according to the exemplary
embodiment of the present disclosure.
FIG. 7 is a line drawing illustrating a variation in flow
rate according to a variation in time for explaining an
example that prevents a peak at a discharge flow
rate in the pressure overshooting prevention system
for an electronic hydraulic pump in a hydraulic sys-
tem according to the exemplary embodiment of the
present disclosure.

Description of Main Reference Numerals of Drawings

[0054]

10: Flow rate requiring unit
20, 100: Pump control unit
21: Flow rate command generating unit
22: Discharge flow rate calculating unit
23: Flow rate command calculating unit
24: Flow rate control unit
30: Electronic proportional control valve
40: Pump regulator
50: Electronic hydraulic pump
60: Main control valve
70: Actuator
80: Variable relief valve
110: Maximum pressure limiting unit
111: Flow rate calculating unit
112, 113: First and second flow rate variation calcu-
lating units
114: Stall determining unit
115: Flow rate pressure setting unit
116: Gradient limiting unit
117: Flow rate selecting unit

120: Minimum pressure setting unit
t0: Time point when manipulating joystick
t0 ~ t1 : Actuator operation (movement) section
t1 : Time point when stall occurs
t2: Time point when pump swash plate angle is com-
pletely moved to a minimum level in the related art
t3: Time point when pump swash plate angle is com-
pletely moved to a minimum level
t4: Time point when stall is determined
a1, a2: First and second pressure command gradi-
ents
b1, b2: First and second actual pressure line draw-
ings
c: Discharge flow rate
p: Peak point

DETAILED DESCRIPTION

[0055] Advantages and features of the present disclo-
sure and methods of achieving the advantages and fea-
tures will be clear with reference to exemplary embodi-
ments described in detail below together with the accom-
panying drawings.
[0056] Like reference numerals indicate like elements
throughout the specification, constituent elements iden-
tical to constitute elements in the related art will be indi-
cated by the same reference numerals, and detailed de-
scriptions thereof will be omitted.
[0057] Meanwhile, the terms used in the description
are defined considering the functions of the present dis-
closure and may vary depending on the intention or usual
practice of a manufacturer. Therefore, the definitions
should be made based on the entire contents of the
present specification.
[0058] In the specification of the present disclosure, a
stall means a phenomenon in which an actuator 70 is
stopped when a piston rod of the actuator 70 reaches an
end point when the piston rod is extended or retracted,
or when the piston rod cannot be moved any more by an
external load.
[0059] In addition, in the specification of the present
disclosure, overshooting means a phenomenon in which
a working fluid is discharged from an electronic hydraulic
pump 50 for a period of time that is physically delayed
due to dynamic characteristics when a pump regulator
40 responds to a pressure command made by an elec-
tronic proportional control valve 30.
[0060] Hereinafter, a pressure overshooting preven-
tion system for an electronic hydraulic pump in a hydraulic
system according to an exemplary embodiment of the
present disclosure, and control logic of a pressure control
type electronic hydraulic pump will be described with ref-
erence to FIGS. 1 and 5.
[0061] The attached FIG. 1 is a view for explaining a
hydraulic system having the pressure control type elec-
tronic hydraulic pump. The attached FIG. 5 is a view for
explaining control logic of the pressure control type elec-
tronic hydraulic pump in the pressure overshooting pre-
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vention system for an electronic hydraulic pump in a hy-
draulic system according to the exemplary embodiment
of the present disclosure.
[0062] As illustrated in FIG. 5, a pump control unit 100
is operated by control logic of an electronic hydraulic
pump.
[0063] The pump control unit 100 controls the electron-
ic hydraulic pump 50 suitably for a required flow rate by
adding and subtracting the required flow rate and a flow
rate at which the working fluid is discharged from the
electronic hydraulic pump 50.
[0064] The aforementioned required flow rate is gen-
erated by manipulating a flow rate requiring unit 10. In
more detail, when the flow rate requiring unit 10 is ma-
nipulated, required pressure is generated, and a required
flow rate is determined as a set rate by the flow rate com-
mand generating unit 21 according to the required pres-
sure. The required flow rate is used to control a flow rate
control unit 24 as a required flow rate command. The flow
rate control unit 24 controls an electronic proportional
control valve 30 as a pressure command corresponding
to flow rate control is converted.
[0065] The aforementioned electronic hydraulic pump
50 may output a value of a swash plate angle, and the
swash plate angle value is provided to a discharge flow
rate calculating unit 22 so that the current flow rate of the
working fluid discharged from the electronic hydraulic
pump 50 may be calculated.
[0066] A flow rate command calculating unit 23 re-
ceives the aforementioned flow rate command and infor-
mation on a discharge flow rate. In the flow rate command
calculating unit 23, when a required command is added
(+), and the discharge flow rate is subtracted (-), a dis-
placement flow rate (Delta Q) which indicates whether
to change the flow rate to any extent is calculated.
[0067] The displacement flow rate (Delta Q) is convert-
ed into the pressure command by the flow rate control
unit 24. The pressure command is used to control the
electronic proportional control valve 30, as described
above.
[0068] The hydraulic system according to the exem-
plary embodiment of the present disclosure further in-
cludes a minimum pressure setting unit 120 between the
flow rate control unit 24 and the electronic proportional
control valve 30.
[0069] In addition, the minimum pressure setting unit
120 receives the pressure command from the maximum
pressure limiting unit 110.
[0070] That is, the minimum pressure setting unit 120
selects a small pressure command of a first pressure
command input by the flow rate control unit 24 and a
second pressure command input by the aforementioned
maximum pressure limiting unit 110, and controls the
electronic proportional control valve 30.
[0071] The aforementioned maximum pressure limit-
ing unit 110 will be described with reference to FIG. 6.
[0072] The attached FIG. 6 is a view for explaining logic
of a maximum pressure limiting unit in the pressure over-

shooting prevention system for an electronic hydraulic
pump in a hydraulic system according to the exemplary
embodiment of the present disclosure.
[0073] As illustrated in FIG. 6, the maximum pressure
limiting unit 110 receives a pump discharge flow rate and
the flow rate command so as to generate the second
pressure command.
[0074] The second pressure command limits and is
generated a gradient a raised pump pressure command
in accordance with a map of a gradient limiting unit 116
which allows maximum pressure to be set depending on
the current discharge flow rate.
[0075] The above description will be further described
below.
[0076] The flow rate calculating unit 111 calculates the
required flow rate by receiving and adding and subtract-
ing the flow rate command and a value of the pump dis-
charge flow rate. The required flow rate may be varied
depending on an amount of manipulation of the flow rate
requiring unit 10, and the required flow rate may be rap-
idly varied, or slowly varied, and the extent of the variation
is calculated by a first flow rate variation calculating unit
112, and a rate of change of the required flow rate is
calculated.
[0077] In addition, a second flow rate variation calcu-
lating unit 113 receives a value of the pump discharge
flow rate, and calculates a second rate of change of the
discharge flow rate of the working fluid that is actually
discharged from the electronic hydraulic pump 50.
[0078] A stall determining unit 114 compares a first rate
of change of the flow rate command with the second rate
of change of the discharge flow rate, and determines
whether the actuator 70 stalls. That is, when the second
rate of change is greater than the first rate of change, a
situation in which a stall occurs is determined.
[0079] The stall state will be further described. Since
the stall state is a state in which the piston rod of the
actuator 70 is not moved even though a driver manipu-
lates the joystick, the flow rate command is present, but
the actuator 70 does not receive the flow rate of the work-
ing fluid, such that a flow path of the hydraulic system is
shut off, and the swash plate angle of the electronic hy-
draulic pump 50 is quickly reduced. That is, the stall state
is determined when a variation value with respect to a
difference between the flow rate command and the pump
discharge flow rate is greater than a set value, and a
variation value of the discharge flow rate of the electronic
hydraulic pump 50 is smaller than the set value.
[0080] In addition, a working fluid pressure value cor-
responding to the current pump discharge flow rate is set
by the flow rate pressure generating unit 115 depending
on the pump discharge flow rate value. The aforemen-
tioned working fluid pressure value is increased with a
gradient value set by the gradient limiting unit 116.
[0081] Meanwhile, a selecting unit 117 receives a limit
pressure command set from the aforementioned gradient
value, and a system pressure command set by the hy-
draulic system, outputs the limit pressure command
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when the aforementioned stall determining unit 114 de-
termines the stall, and outputs the system pressure com-
mand when there is no stall.
[0082] That is, when the stall state is released, the limit
pressure command is deselected by the selecting unit
117, such that the system pressure command is output.
[0083] The pressure command output from the afore-
mentioned selecting unit 117 is set as the aforemen-
tioned second pressure command.
[0084] Hereinafter, the minimum pressure setting unit
120 finally outputs a small pressure command of the first
pressure command provided from the flow rate control
unit 24, and the second pressure command provided
from the aforementioned selecting unit 117.
[0085] Accordingly, in the stall state, the pressure com-
mand having the limited gradient is provided to the pres-
sure electronic proportional control valve 30, the flow rate
of the working fluid discharged from the electronic hy-
draulic pump 50 is more quickly reduced, thereby resolv-
ing the problem that the working fluid is overshot.
[0086] An operation of reducing a discharge peak of
the working fluid using the pressure overshooting pre-
vention system for an electronic hydraulic pump in a hy-
draulic system according to the exemplary embodiment
of the present disclosure will be described with reference
to FIG. 7.
[0087] The attached FIG. 7 is a line drawing illustrating
a variation in flow rate according to a variation in time for
explaining an example that prevents a peak at a dis-
charge flow rate in the pressure overshooting prevention
system for an electronic hydraulic pump in a hydraulic
system according to the exemplary embodiment of the
present disclosure.
[0088] As illustrated in FIG. 7, when the joystick of the
flow rate requiring unit 10 is manipulated, the required
flow rate and the required hydraulic pressure are in-
creased from the time point t0 when manipulating the
joystick. In this case, the pump pressure command is
also increased, and the discharge flow rate of the working
fluid of the electronic hydraulic pump 50 is increased.
[0089] When a state in which the joystick is constantly
manipulated is maintained, the actuator 70 is extended
or retracted.
[0090] At the time point t1 when the actuator 70 stalls
at any moment, the piston rod of the actuator 70 cannot
be moved any more, and the actuator 70 does not receive
the working fluid any more from this time point, such that
the pressure of the working fluid in the hydraulic system
is increased.
[0091] In addition, a variation in flow rate occurs as the
displacement flow rate (delta Q) from the time point t1
when a stall occurs.
[0092] When the pressure is raised, the pressure com-
mand of the electronic proportional control valve 30 is
varied regarding the pump pressure command. By the
initial pressure command, the swash plate angle is varied
with the first pressure command gradient a1 correspond-
ing to the first pressure command, and the swash plate

angle of a second pressure command gradient a2 cor-
responding to the second pressure command is varied
from the time point t4 when the stall is determined by the
stall determining unit 114.
[0093] As described above, the second pressure com-
mand has a limited gradient in comparison with the first
pressure command, such that the second pressure com-
mand gradient a2 is formed to be small in comparison
with the first pressure command gradient a1.
[0094] Meanwhile, when the first pressure command
is changed to the second pressure command, the elec-
tronic hydraulic pump 50 depends on the pressure com-
mand, such that an initial first actual pressure line drawing
b1 depends on the first pressure command gradient a1
at the time point t1 when a stall occurs, is reduced as
exemplified by a second actual pressure line drawing b2
immediately after being changed to the second pressure
command gradient a2, and then is stabilized.
[0095] That is, the pressure overshooting prevention
system according to the exemplary embodiment of the
present disclosure reduces the pressure command much
earlier, thereby remarkably lowering the flow rate peak p.
[0096] Accordingly, the time point t3 when the swash
plate angle of the electronic hydraulic pump 50 is com-
pletely moved to a minimum level may be advanced,
thereby reducing the flow rate c of the working fluid that
is discharged while the swash plate angle is moved to a
minimum level as a stall occurs.
[0097] Therefore, the pressure overshooting preven-
tion system for an electronic hydraulic pump in a hydraulic
system according to the exemplary embodiment of the
present disclosure finally outputs a small value of output
values of the maximum pressure limiting unit 110 and
the flow rate control unit 24 as the pressure command,
thereby reducing the pressure peak in the stall state.
[0098] As described above, the pressure overshooting
prevention system for an electronic hydraulic pump in a
hydraulic system according to the exemplary embodi-
ment of the present disclosure more quickly changes the
pressure command which is used to control the electronic
hydraulic pump 50 when a stall occurs, such that the
swash plate angle in the electronic hydraulic pump 50
may be more quickly moved, thereby remarkably reduc-
ing the working fluid flow rate c that is overshot in the
electronic hydraulic pump 50. That is, the overshooting
working fluid is reduced, thereby improving durability of
the hydraulic system.
[0099] The exemplary embodiment of the present dis-
closure have been described with reference to the ac-
companying drawings, but those skilled in the art will un-
derstand that the present disclosure may be implement-
ed in any other specific form without changing the tech-
nical spirit or an essential feature thereof.
[0100] Accordingly, it should be understood that the
aforementioned exemplary embodiment is described for
illustration in all aspects and are not limited, and the
scope of the present disclosure shall be represented by
the claims to be described below, and it should be con-
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strued that all of the changes or modified forms induced
from the meaning and the scope of the claims, and an
equivalent concept thereto are included in the scope of
the present disclosure.
[0101] The pressure overshooting prevention system
for an electronic hydraulic pump of a hydraulic system
according to the present disclosure quickly reduces the
discharge flow rate of the electronic hydraulic pump when
a stall occurs so that the actuator cannot be operated,
and may be used to improve durability of the hydraulic
system.

Claims

1. A pressure overshooting prevention system for an
electronic hydraulic pump in a hydraulic system,
comprising:

a flow rate command calculating unit which adds
(+) a flow rate command corresponding to re-
quired pressure, subtracts (-) a discharge flow
rate discharged from an electronic hydraulic
pump, and calculates a displacement flow rate;
a flow rate control unit which generates a first
pressure command corresponding to the dis-
placement flow rate;
a stall determining unit which determines a stall
based on a first rate of change of the flow rate
command, and a second rate of change of the
discharge flow rate;
a flow rate pressure generating unit which gen-
erates a working fluid pressure value corre-
sponding to the discharge flow rate;
a gradient limiting unit which generates a limit
pressure command so as to limit an increasing
gradient of the working fluid pressure value;
a selecting unit which sets the limit pressure
command to a second pressure command when
a stall is determined by the stall determining uni;
and
a minimum pressure setting unit which selects
a small value of the first pressure command and
the second pressure command as a final pres-
sure command so as to control an electronic pro-
portional control valve.

2. The pressure overshooting prevention system of
claim 1, wherein the stall determining unit deter-
mines the stall when the second rate of change is
greater than the first rate of change.

3. The pressure overshooting prevention system of
claim 1, wherein in the limit pressure command, a
second pressure command gradient after a time
point when the stall is determined is smaller than a
first pressure command gradient before the time
point when the stall is determined.

4. The pressure overshooting prevention system of
claim 1, wherein the selecting unit sets a system
pressure command to the second pressure com-
mand when the stall determining unit determines that
the stall is released.
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