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Description
[TECHNICAL FIELD]

[0001] The present disclosure relates to a hydraulic
control system for a construction machine, and more
specifically, to a hydraulic control system for a construc-
tion machine that can quickly restore engine speed after
deactivating the auto idle function of the construction
machine.

[BACKGROUND ART]

[0002] A construction machine has a function that re-
duces engine speed to a set speed to reduce fuel effi-
ciency and noise when it remains idle without performing
any work for a set period of time. This is called an "Auto
idle" function.

[0003] When the auto idle function is deactivated, the
engine speed should rise to an initial set level to start
working again. At this time, recovery time for increasing
the engine speed to the initial set level is determined
depending on the dynamic characteristics of the engine
and the load conditions of equipment (main pump, fan
pump).

[0004] If the recovery time for increasing the engine
speed to the initial set level is slow, an operator may feel
that the engine has no power, so it is important to recover
the engine speed within a short period of time.

[0005] In a conventional construction machine, since
there is no additional control function provided during the
process of restoring the engine speed to the initial set
level after deactivating the auto idle function, the recov-
ery time of the engine speed is determined depending on
the characteristics of the engine and the pump.

[0006] Accordingly, when the dynamic characteristics
of the engine are not good, the auto idle speed is set high
to accelerate the recovery time of the engine speed.
However, in this case, there arises a problem where fuel
efficiency and noise reduction effects during the opera-
tion of the auto idle function are reduced.

[DETAILED DESCRIPTION OF INVENTION]
[TECHNICAL PROBLEMS]

[0007] The present disclosure provides a hydraulic
control system for a construction machine and a control
method thereof, which can control the operation ofa main
pump and a fan pump so as to reduce the load of the main
pump and the fan pump after the auto idle function of the
construction machine is deactivated, thereby allowing an
engine to quickly recover to an initial set speed.

[TECHNICAL SOLUTION]

[0008] According to an embodiment of the present
disclosure, a hydraulic control system comprises a main

10

15

20

25

30

35

40

45

50

55

pump driven by an engine provided in the construction
machine; a fan pump supplying hydraulic oil to a cooling
fan to cool the engine; and a controller (EPOS) provided
to control the operation of the engine, the main pump, and
the fan pump. If an auto idle function of the construction
machine is deactivated, the controller restricts the opera-
tion of the fan pump to reduce the load of the fan pump for
a set time so that the rotation speed of the engine is
restored from an auto idle rotation speed to a set rotation
speed setting value.

[0009] Further, the fan pump is driven by the engine.

[0010] Further, the controller does not restrict the op-
eration of the fan pump after the set time.

[0011] The hydraulic control system further comprises
a fan pump control valve provided to limit the load of the
fan pump, and the controller controls a control value of
the fan pump control valve to a set minimum control value
so that the load of the fan pump is equal to or less than a
set reference for a set time when the auto idle function is
deactivated.

[0012] Further, if the auto idle function of the construc-
tion machine is deactivated, the controller restricts an
operation to reduce the load of the main pump for a set
time so that the rotation speed of the engine is restored
from the auto idle rotation speed to a set rotation speed
setting value

[0013] The hydraulic control system further comprises
a main pump control valve configured to limit the load of
the main pump; and a pressure sensor configured to
measure the discharge flow pressure of the main pump,
and the controller stores a table of maximum torque
values according to the rotation speed of the engine,
and the controller derives the torque value of the main
pump from the discharge flow of the main pump and the
discharge flow pressure measurement value of the main
pump, and adjusts the control value of the main pump
control valve to a set control value so that the torque value
of the main pump is reduced below a minimum torque
value stored in the table for a set time when the auto idle
function is deactivated.

[0014] The hydraulic control system further comprises
a gauge panel configured to transmit the ON/OFF status
of the auto idle function and the set rotation speed setting
value to the controller; and a joystick pilot pressure
sensor configured to detect an operator’s joystick opera-
tion value and transmit the value to the controller, and the
controller activates or deactivates the auto idle function
depending on the ON/OFF status of the auto idle function
and the work or driving signal of the construction ma-
chine.

[0015] The hydraulic control system further comprises
a joystick pilot pressure sensor configured to detect an
operator’s joystick operation value and transmit the value
to the controller, and the controller restricts the operation
ofthe fan pump when the joystick operation value is equal
to or greater than a certain reference.

[0016] The controller derives the torque value of the
main pump from the discharge flow of the main pump and
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the discharge flow pressure measurement value of the
main pump, and restricts the operation of the fan pump
when the torque value of the main pump is equal to
greater than a certain value.

[0017] According to another embodiment of the pre-
sent disclosure, a method of controlling a hydraulic con-
trol system comprises executing an auto idle function of
the construction machine; inputting an OFF signal of the
auto idle function during the execution of the auto idle
function; and restricting the operation of the fan pump to
reduce a load of the fan pump for a set time, thereby
restoring a rotation speed of an engine to a set rotation
speed setting value, when the auto idle function is deac-
tivated.

[0018] Further, the restoring the rotation speed of the
engine to the set rotation speed setting value restricts the
operation of the main pump so that the load of the main
pumpisreduced for asettime, when the autoidle function
is deactivated.

[0019] Further, inthe restoring the rotation speed of the
engine to the set rotation speed setting value, if a joystick
operation value is equal to or greater than a certain
reference, the operation of the fan pump is restricted.
[0020] Further, the restoring the rotation speed of the
engine to the set rotation speed setting value comprises
adjusting by the controller the control value of a fan pump
control valve connected to the fan pump so that the load
of the fan pump is equal to or less than a set reference for
a set time.

[0021] Therestoring the rotation speed of the engine to
the set rotation speed setting value further comprises
deriving by the controller a discharge flow of the main
pump; deriving by the controller the torque value of the
main pump using the discharge flow of the main pump
and a pressure measurement value of the discharge flow
of the main pump; and restricting the operation of the fan
pump when the torque value of the main pump is equal to
or greater than a certain value.

[0022] The restoring the rotation speed of the engine to
the set rotation speed setting value further comprises
deriving by the controller a discharge flow of the main
pump; deriving by the controller the torque value of the
main pump using the discharge flow of the main pump
and a pressure measurement value of the discharge flow
of the main pump; comparing by the controller a torque
value of the main pump with a pre-stored table of max-
imum torque values according to the rotation speed of the
engine; and adjusting by the controller a control value of a
main pump control valve connected to the main pumptoa
set control value so that the torque value of the main
pump is reduced below a minimum torque value stored in
the table for a set time.

[0023] Further, before restoring the rotation speed of
the engine to the set rotation speed setting value, if a
driving or work signal is not input from a joystick pilot
pressure sensor for a set time after the OFF signal of the
auto idle function is input, the auto idle function is main-
tained.
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[0024] The method further comprises, before execut-
ing the auto idle function of the construction machine,
inputting an ON signal of the auto idle function during the
work or driving of the construction machine; and checking
whether a work or driving signal is input from the joystick
pilot pressure sensor for a set time.

[0025] Further,inthe restoring the rotation speed of the
engine to the set rotation speed setting value, the opera-
tion of the main pump and the fan pump is not restricted
after the set time.

[0026] Specific details of other embodiments are in-
cluded in the detailed description and drawings.

[EFFECT OF INVENTION]

[0027] A hydraulic control system for a construction
machine according to the present disclosure has the
following effects.

[0028] First, by adjusting the output value of a valve
that limits the load of a fan pump and a main pump for a
set time after an auto idle function is deactivated, the load
of the fan pump and the main pump can be reduced, and
an engine speed can quickly recover to a set speed
setting value.

[0029] Second, since an engine idle speed does not
need to be set high when an auto idle function is in
operation, fuel efficiency and noise reduction can be
achieved.

[BRIEF DESCRIPTION OF THE DRAWING]
[0030]

FIG. 1 is a schematic view illustrating the configura-
tion of a hydraulic control system for a construction
machine according to an embodiment of the present
disclosure.

FIGS. 2 and 3 are flow charts illustrating the control
process of a hydraulic control system for a construc-
tion machine according to an embodiment of the
present disclosure.

FIG. 4 is a graph illustrating a process of changing
engine speed using a control method of a hydraulic
control system for a construction machine according
to an embodiment of the present disclosure.

[BEST MODE FOR CARRYING OUT THE INVEN-
TION]

[0031] Hereinafter, embodiments of the present dis-
closure will be described in detail with reference to the
accompanying drawings such that those skilled in the art
can easily practice the present disclosure. However, the
present disclosure may be implemented in various ways
without being limited to particular embodiments de-
scribed herein.

[0032] Itistobe noted thatthe drawings are schematic
and not drawn to scale. The dimensions and proportions
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of components shown in the drawings may be exagger-
ated or reduced for the clarity and convenience of de-
scription, and any dimensions are merely for illustrative
purposes and notrestrictive. The same reference numer-
als are used throughout the drawings to designate the
same or similar components.

[0033] Theideal embodimentofthe presentdisclosure
will be described in detail. As a result, various modifica-
tions of the diagram are expected. Therefore, the embo-
dimentis not limited to a specific formillustrated, and also
includes modifications of the form by manufacturing, for
example.

[0034] FIG. 1illustrates the configuration of a hydraulic
control system for a construction machine according to
an embodiment of the present disclosure. First, the con-
figuration of the hydraulic control system for the construc-
tion machine will be described below with reference to
FIG. 1.

[0035] The hydraulic control system for the construc-
tion machine according to an embodiment of the present
disclosure includes an engine 10, a main pump 20, a fan
pump 30, a swash plate angle sensor 21, a pressure
sensor 22, and a controller 40.

[0036] Theengine 10 receives fuel and provides power
todrive the construction machine. The power provided by
the engine 10 is transmitted to the main pump 20.
[0037] The main pump 20 supplies hydraulic oil to an
attachment (not shown), such as a boom or a bucket,
provided on the construction machine. One or more main
pumps 20 may be provided. The number of the main
pumps 20 varies depending on the attachment (not
shown) provided on the construction machine.

[0038] The hydraulic pressure discharged from the
main pump 20 is transmitted to the main control valve
70, and is transmitted from the main control valve 70 to
each attachment.

[0039] Thefan pump 30 is driven by the engine 10. The
fan pump 30 supplies hydraulic oil to operate a cooling
fan (not shown) that is provided to cool the engine 10.
[0040] Meanwhile, the present disclosure is not limited
to an embodiment where the fan pump 30 is driven by the
engine 10. The fan pump 30 may not be driven by the
engine 10 and may be selectively applied.

[0041] The swash plate angle sensor 21 is provided in
the main pump 20. If a plurality of main pumps 20 are
provided, the swash plate angle sensor 21 is provided in
each of the main pumps 20, so that a plurality of swash
plate angle sensors 21 are also provided. The swash
plate angle sensor 21 measures the swash plate angle of
the main pump 20. A swash plate angle measurement
value measured by the swash plate angle sensor 21 is
transmitted to the controller 40, and is used to derive the
discharge flow of the main pump 20.

[0042] The pressure sensor 22 is provided in the main
pump 20. Specifically, the pressure sensoris mounted on
a discharge end where the flow is discharged from the
main pump 20. The pressure sensor 22 measures pres-
sure formed by the flow discharged from the main pump
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20. The pressure measurement value measured by the
pressure sensor 22 is transmitted to the controller 40.
[0043] The controller 40 is provided to control the
operation of the engine 10, the main pump 20, and the
fan pump 30.

[0044] If the auto idle function of the construction ma-
chine is deactivated, the controller 40 restricts the opera-
tion of the main pump 20 and the fan pump 30 to reduce
the load of at least one of the main pump 20 and the fan
pump 30 for a set time so that the rotation speed of the
engine 10 is restored from the autoidle rotation speedtoa
set rotation speed setting value. After the set time, the
operation of the main pump 20 and the fan pump 30 is not
limited. A process in which the controller 40 restricts the
main pump 20 and the fan pump 30 will be described
below in detail.

[0045] The hydraulic control system for the construc-
tion machine further includes a gauge panel 50, a joystick
pilot pressure sensor 60, a main pump control valve 23,
and a fan pump control valve 31.

[0046] The gauge panel 50 is provided in a cabin (not
shown) of the construction machine. When an operator
selects whether to turn on or off the auto idle function of
the construction machine, the selection may be trans-
mitted through the gauge panel 50 to the controller 40,
and the set rotation speed setting value of the engine 10
may be input and transmitted to the controller 40.
[0047] The controller 40 activates or deactivates the
auto idle function depending on whether the auto idle
function is on or off and the work or driving signal of the
construction machine.

[0048] The controller 40 uses information on whether
the autoidle functionis on or off and the set rotation speed
setting value of the engine 10, which is received from the
gauge panel 50, to control the main pump 20.

[0049] Thejoystick pilotpressure sensor60is provided
in a joystick pilot line (not shown). The joystick pilot
pressure sensor 60 detects an operation value when
the operator operates a joystick (not shown) and then
transmits the operation value to the controller 40. Spe-
cifically, when the operator operates the joystick (not
shown) into any one of a work state, a driving state, a
neutral state, and a parking state, the operation value at
that time is detected and transmitted to the controller 40.
[0050] The controller 40 may determine whether the
auto idle function is maintained or the auto idle function is
deactivated based on the joystick operation value trans-
mitted from the joystick pilot pressure sensor 60.
[0051] For example, the controller 40 may not imme-
diately execute the auto idle function when it receives an
ON signal of the auto idle function from the gauge panel
50. When the controller 40 checks whether no work or
driving signal is input from the joystick pilot pressure
sensor 60 for a set time after receiving the ON signal
of the auto idle function from the gauge panel 50, the
controller activates the auto idle function to control the
rotation speed of the engine 10 to operate at the autoidle
rotation speed.
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[0052] Meanwhile, when no work or driving signal is
input from the joystick pilot pressure sensor 60 for a set
time after receiving an OFF signal of the auto idle function
from the gauge panel 50, the controller 40 maintains the
auto idle function.

[0053] On the other hand, when the controller 40 re-
ceives the OFF signal of the auto idle function from the
gauge panel 50 and then receives the work or driving
signal from the joystick pilot pressure sensor 60 for a set
time, the controller deactivates the auto idle function.
[0054] In this way, the controller 40 receives signals
from the gauge panel 50 and the joystick pilot pressure
sensor 60 and controls the autoidle function of the engine
10.

[0055] Further, when the OFF signal of the auto idle
function is input to deactivate the auto idle function, the
controller 40 restricts the operation of the fan pump 30 if
the operation value of the joystick is equal to or greater
than a certain reference value in response to a signal that
is input from the joystick pilot pressure sensor 60.
[0056] On the other hand, the controller 40 determines
that the construction machine is in full operation when the
torque value of the main pump 20 is high. Thus, the
controller 40 restricts the operation of the fan pump 30
when the torque value of the main pump 20 is equal to or
greater than a certain value.

[0057] The main pump control valve 23 is provided
between the controller 40 and the main pump 20. In this
embodiment, the main pump control valve 23 is provided
as an electronic proportional pressure reducing valve.
The main pump control valve 23 limits the load of the main
pump 20 in response to a signal that is input from the
controller 40.

[0058] In this embodiment, after the auto idle function
of the construction machine is deactivated, the main
pump control valve 23 controls the operation of the main
pump 20 to reduce the load of the main pump 20, allowing
the rotation speed of the engine 10 to quickly recoverto a
set rotation speed setting value. The specific control
process will be described later.

[0059] The fan pump control valve 31 is provided be-
tween the controller 40 and the fan pump 30. The fan
pump control valve 31 controls the load of the fan pump
30 in response to the signal that is input from the con-
troller 40.

[0060] In this embodiment, if the auto idle function of
the construction machine is deactivated, the fan pump
control valve 31 controls the operation of the fan pump 30
to reduce the load of the fan pump 20, allowing the
rotation speed of the engine 10 to quickly recover to a
set rotation speed setting value. The specific control
process will be described later.

[0061] When the construction machine is under a hea-
vy load, such as when a bucket is loaded with materials, it
enters the auto idle state when work is stopped for a
while. At this time, if the operation is resumed (full opera-
tion), the equipment moves slowly. As described above,
when the load is reduced by limiting the operation of the
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fan pump 30 and the main pump 20, it helps to quickly
recover the RPM of the engine 10, allowing the operator
to proceed with work at a high speed even after the auto
idle.

[0062] In this embodiment, the main pump control
valve 23 and the fan pump control valve 31 are provided
as electronic proportional pressure reducing valves
(EPPR valve). Thus, the controller 40 applies the control
values of the main pump control valve 23 and the fan
pump control valve 31 as current values. Since the main
pump control valve 23 and the fan pump control valve 31
are not limited to the electronic proportional pressure
reducing valves, they may be changed in various ways
depending on the environment.

[0063] Meanwhile, the hydraulic control system of the
construction machine is provided with pump regulators
24 and 32. The pump regulators 24 and 32 are provided
for each pump, i.e., the main pump 20 and the fan pump
30, respectively.

[0064] The pump regulators 24 and 32 set and adjust
the pressure of the pumps. The pump regulators 24 and
32 adjust the swash plate angles of the main pump 20 and
the fan pump 30 when the auto idle function is deacti-
vated and the controller 40 applies set control values to
the main pump control valve 23 and the fan pump control
valve 31. Thus, the main pump 20 and the fan pump 30
are limited to reduce the load.

[0065] Hereinafter, the control process of the hydraulic
control system for the construction machine according to
an embodiment of the present disclosure will be de-
scribed in detail with reference to FIGS. 2 and 3.
[0066] First, when the operator wants to temporarily
stop working or driving the construction machine during
working or driving, the auto idle function is executed. At
this time, the ON signal of the auto idle function is input
from the gauge panel 50 to the controller 40 (step S210).
[0067] When the ON signal of the auto idle function is
input from the gauge panel 50 to the controller 40, the
controller checks whether the work or driving signal is
input from the joystick pilot pressure sensor 60 for a set
time (step S215).

[0068] The step S215is a step of checking whether the
construction machine has not operated for a set time.
Thus, if no work or driving signal is input for the set time in
step S215, the autoidle function is executed (step S220).
At this time, the rotation speed of the engine 10 is
switched to the auto idle rotation speed.

[0069] On the other hand, if the work or driving signal is
inputforthe settime in step S215, itis determined that the
autoidle function should not be activated, so that the auto
idle function is not executed.

[0070] During the execution of the auto idle function, it
is checked whether the OFF signal of the auto idle func-
tion is input from the user (step S225) or the work or
driving signal is input from the joystick pilot pressure
sensor 60 (step S230).

[0071] The controller 40 deactivates the auto idle func-
tion of the construction machine when the OFF signal of
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the auto idle function is input or the work or driving signal
is input from the joystick pilot pressure sensor 60.
[0072] Meanwhile, the controller 40 maintains the auto
idle function of the construction machine if no work or
driving signal is input from the joystick pilot pressure
sensor 60 even if the OFF signal of the auto idle function
is input.

[0073] When the auto idle function is deactivated, the
rotation speed of the engine 10 should be restored to the
set rotation speed setting value. At this time, the con-
troller 40 limits the operation of the fan pump 30 and the
main pump 20 to reduce the load of at least one of the fan
pump 30 and the main pump 20 so that the rotation speed
of the engine 10 may be quickly restored to the set
rotation speed setting value (step S235).

[0074] In this embodiment, the load of both the fan
pump 30 and the main pump 20 is limited.

[0075] The process of the step S235 will be described
in more detail with reference to FIG. 3.

[0076] When the auto idle function is deactivated, the
controller 40 restricts the operation of the fan pump 30 if
the operation value of the joystick transmitted from the
joystick pilot pressure sensor 60 reaches or exceeds a
certain reference value. The operation limit of the fan
pump 30 adjusts the control value of the fan pump control
valve 31 to a set minimum control value so that the load of
the fan pump 30 is equal to or less than a set reference
value (step S310).

[0077] Forexample, the expression "the load of the fan
pump 30 is equal to or less than the set reference value"
means that the speed (RPM) of the fan pump 30 is equal
toorlessthanasetreference speed. Thatis, when the set
minimum current value is applied to the fan pump control
valve 31 and the speed (RPM) of the fan pump 30 is
reduced, the load is decreased.

[0078] Meanwhile, when the auto idle function is de-
activated, the controller 40 may limit the operation of the
fan pump 30 based on criteria other than the operation
value of the joystick as described above.

[0079] When the controller 40 receives the discharge
flow pressure measurement value of the main pump 20
(step S321) and derives the discharge flow value of the
main pump 20 (step S322), the controller derives the
torque value of the main pump 20 from the discharge flow
pressure measurement value and the discharge flow
value (step S323).

[0080] When the derived torque value of the main
pump 20 is equal to or greater than a certain value, the
controller 40 restricts the operation of the fan pump 30.
[0081] As described above, the operation of the fan
pump 30is limited by adjusting the control value of the fan
pump control valve 31 to the set minimum control value.
Here, when the torque value of the main pump 20 is high,
the controller 40 determines that the construction ma-
chine is in full operation and restricts the operation of the
fan pump 30.

[0082] Meanwhile, the controller 40 limits the operation
of the main pump 20 so that the load of the main pump 20
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is reduced when the auto idle function is deactivated
(step S330). To this end, first, the controller 40 receives
the swash plate angle measurement value of the main
pump 20 from the swash plate angle sensor 21 (step
S331). Further, the pressure measurement value of the
flow discharged by the main pump 20 is transmitted from
the pressure sensor 22 (step S332).

[0083] The controller 40 derives the discharge flow
value of the main pump 20 from the swash plate angle
measurement value and the set rotation speed setting
value of the engine 10 transmitted by the gauge panel 50
(step S333). The controller 40 may store a setting calcu-
lation formula or table for deriving the discharge flow of
the main pump 20. Therefore, the discharge flow value of
the main pump 20 is derived by substituting the set
rotation speed setting value and the swash plate angle
measurement value into the setting calculation formula or
table. The setting calculation formula or table is not
specified because it may be set in various ways by the
manufacturer (designer) of the construction machine.
[0084] The torque value of the main pump 20 is derived
from the derived discharge flow value and the pressure
measurement value of the discharge flow (step S334).
[0085] The controller 40 stores the table of the max-
imum torque values according to the rotation speed of the
engine 10. The controller 40 compares the torque value
derived in step S334 with the pre-stored table.

[0086] The controller 40 controls the main pump 20 so
that the torque value of the main pump 20 does not
exceed the smallest torque value among the maximum
torque values stored in the table. Specifically, the control
value of the main pump control valve 23 is adjusted to a
set control value so that the load of the main pump 20 may
be reduced below a set reference (step S335). The load
of the main pump 20 is reduced below the set reference
by applying a set current value to the main pump control
valve 23 so that the speed (RPM) of the main pump 20 is
reduced below the set reference, similarly to the fan
pump 30. Thus, as the speed (RPM) of the main pump
20 decreases, the load of the main pump 20 decreases.
[0087] Inthis way, the controller 40 limits the operation
of the main pump 20 and the fan pump 30 so that the load
of the main pump 20 and the fan pump 30isreduced asin
step S235, thereby allowing the rotation speed of the
engine 10 to quickly recover to the set rotation speed
setting value.

[0088] FIG. 4 is a graph showing the process in which
the engine speed changes due to the operation restric-
tions of the fan pump 30 and the main pump 20 when the
auto idle operation of the construction machine is re-
leased. Referring to FIG. 4, in a zone where the con-
struction machine operates in an auto idle mode, the
engine 10 rotates at the auto idle speed. When the
construction machine resumes operation, the auto idle
mode is released, and the operation of the fan pump and
main pump is restricted, so that the engine speed quickly
recovers as in area (A).

[0089] After the auto idle function is deactivated, the
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construction machine may quickly recover the set rota-
tion speed setting value by limiting the operation of the
main pump 20 and the fan pump 30 so that the load of the
main pump 20 and the fan pump 30 is reduced by the
controller 40 as described above. In addition, by limiting
the load of the main pump 20 and the fan pump 30, itis not
necessary to increase the auto idle rotation speed of the
engine 10 when the auto idle function is executed. This
allows the construction machine to maintain improved
fuel efficiency and reduced noise levels.

[0090] Although the present disclosure has been de-
scribed above with reference to preferred embodiments,
it will be understood by those skilled in the art that various
modifications and changes may be made to the present
disclosure without departing from the idea and scope of
the present disclosure as set forth in the following claims.
[0091] Therefore, the above-described embodiments
should be understood asiillustrative rather than restrictive
in every aspect. The scope of the present disclosure is
defined by the following claims, and all changes or mod-
ifications derived from the meanings, scope, and equiva-
lent concepts of the claims should be interpreted as being
included within the scope of the present disclosure.

Claims

1. A hydraulic control system for a construction ma-
chine, the system comprising:

amain pump driven by an engine provided in the
construction machine;

a fan pump supplying hydraulic oil to a cooling
fan to cool the engine; and

a controller (EPOS) provided to control the op-
eration of the engine, the main pump, and the fan
pump,

wherein if an auto idle function of the construc-
tion machine is deactivated, the controller re-
stricts the operation of the fan pump to reduce
the load of the fan pump for a set time so that the
rotation speed of the engine is restored from an
auto idle rotation speed to a set rotation speed
setting value.

2. The hydraulic control system of claim 1, wherein the
fan pump is driven by the engine.

3. The hydraulic control system of claim 1, wherein the
controller does not restrict the operation of the fan
pump after the set time.

4. The hydraulic control system of claim 1, further com-
prising:

a fan pump control valve provided to limit the
load of the fan pump,
wherein the controller adjusts a control value of

10

15

20

25

30

35

40

45

50

55

the fan pump control valve so that the load of the
fan pump is equal to or less than a set reference
for a set time when the auto idle function is
deactivated.

5. The hydraulic control system of claim 1, wherein if
the auto idle function of the construction machine is
deactivated, the controller restricts an operation to
reduce the load of the main pump for a set time so
that the rotation speed of the engine is restored from
the auto idle rotation speed to a set rotation speed
setting value

6. The hydraulic control system of claim 5, further com-
prising:

amain pump control valve configured to limit the
load of the main pump; and

a pressure sensor configured to measure the
discharge flow pressure of the main pump,
wherein:

the controller stores a table of maximum
torque values according to the rotation
speed of the engine, and

the controller derives the torque value of the
main pump from the discharge flow of the
main pump and the discharge flow pressure
measurement value of the main pump, and
adjusts the control value of the main pump
control valve to a set control value so that
the torque value of the main pump is re-
duced below a minimum torque value
stored in the table for a set time when the
auto idle function is deactivated.

7. The hydraulic control system of claim 1, further com-
prising:

a gauge panel configured to transmit the ON/-
OFF status of the auto idle function and the set
rotation speed setting value to the controller;
and

a joystick pilot pressure sensor configured to
detect an operator’s joystick operation value
and transmit the value to the controller,
wherein the controller activates or deactivates
the auto idle function depending on the ON/OFF
status of the auto idle function and the work or
driving signal of the construction machine.

8. The hydraulic control system of claim 1, further com-
prising:

a joystick pilot pressure sensor configured to
detect an operator’'s joystick operation value
and transmit the value to the controller,

wherein the controller restricts the operation of
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the fan pump when the joystick operation value
is equal to or greater than a certain reference.

The hydraulic control system of claim 1, wherein the
controller derives the torque value of the main pump
from the discharge flow of the main pump and the
discharge flow pressure measurement value of the
main pump, and restricts the operation of the fan
pump when the torque value of the main pump is
equal to greater than a certain value.

A method of controlling a hydraulic control system for
a construction machine, the method comprising:

executing an auto idle function of the construc-
tion machine;

inputting an OFF signal of the auto idle function
during the execution of the auto idle function;
and

restricting the operation of the fan pump to re-
duce a load of the fan pump for a set time,
thereby restoring a rotation speed of an engine
to a set rotation speed setting value, when the
auto idle function is deactivated.

The method of claim 10, wherein the restoring the
rotation speed of the engine to the set rotation speed
setting value restricts the operation of the main pump
so that the load of the main pump is reduced for a set
time, when the auto idle function is deactivated.

The method of claim 10, wherein, in the restoring the
rotation speed of the engine to the set rotation speed
setting value, if a joystick operation value is equal to
or greater than a certain reference, the operation of
the fan pump is restricted.

The method of claim 12, wherein the restoring the
rotation speed of the engine to the set rotation speed
setting value comprises adjusting by the controller
the control value of a fan pump control valve con-
nected to the fan pump so that the load of the fan
pump is equal to or less than a set reference for a set
time.

The method of claim 10, wherein the restoring the
rotation speed of the engine to the set rotation speed
setting value further comprises:

deriving by the controller a discharge flow of the
main pump;

deriving by the controller the torque value of the
main pump using the discharge flow of the main
pump and a pressure measurement value of the
discharge flow of the main pump; and
restricting the operation of the fan pump when
the torque value of the main pump is equal to or
greater than a certain value.
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15.

16.

17.

18.

The method of claim 11, wherein the restoring the
rotation speed of the engine to the set rotation speed
setting value further comprises:

deriving by the controller a discharge flow of the
main pump;

deriving by the controller the torque value of the
main pump using the discharge flow of the main
pump and a pressure measurement value of the
discharge flow of the main pump;

comparing a torque value of the main pump with
a pre-stored table of maximum torque values
according to the rotation speed of the engine;
and

adjusting a control value of a main pump control
valve connected to the main pump to a set
control value so that the torque value of the main
pump is reduced below a minimum torque value
stored in the table for a set time.

The method of claim 10, wherein, before restoring
the rotation speed of the engine to the set rotation
speed setting value, if a driving or work signal is not
input from a joystick pilot pressure sensor for a set
time after the OFF signal of the auto idle function is
input, the auto idle function is maintained.

The method of claim 10, further comprising:

before executing the auto idle function of the
construction machine,

inputting an ON signal of the auto idle function
during the work or driving of the construction
machine; and

checking whether a work or driving signal is
input from the joystick pilot pressure sensor
for a set time.

The method of claim 10, wherein, in the restoring the
rotation speed of the engine to the set rotation speed
setting value, the operation of the main pump and the
fan pump is not restricted after the set time.
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FIG. 2
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