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Description

[Technical Field]

[0001] The present invention relates to a hydraulic sys-
tem for a construction machine having an electronic hy-
draulic pump, and more particularly, to a hydraulic sys-
tem which temporarily drives the construction machine
when an operation of an electronic control unit controlling
an electronic hydraulic pump is abnormal, particularly,
when the electronic control unit is not able to perform a
control because an operative amount of a joystick input
to the electronic control unit is not normally transmitted
to the electronic control unit.

[Background Art]

[0002] A construction machine, such as an excavator
and a wheel loader, generally includes a hydraulic pump
driven by an engine, and a hydraulic system for driving
a plurality or working actuators, such as a boom, an arm,
a bucket, a travel motor, and a turning motor, through
pressure of working oil discharged from the hydraulic
pump.
[0003] The hydraulic pump used in the hydraulic sys-
tem for the construction machine is a variable capacity
type pump including a swash plate formed inside the
pump and an adjusting device for adjusting a swash plate
angle (swash plate angle), and particularly, may be di-
vided into a machine control type or an electronic control
type according to a type of an instruction input to the
adjusting device in order to adjust the swash plate angle.
[0004] The initial hydraulic pump mainly employs the
machine control method, but the electronic control type
for controlling the swash plate angle by applying an elec-
tric signal to the adjusting device has been introduced
today. The hydraulic pump of the electronic control type
includes a so-called pressure control type electric hy-
draulic pump.
[0005] The pressure control type electric hydraulic
pump is controlled by a control means, such as an elec-
tronic control unit. The electronic control unit receives an
operative amount of a joystick according to an operation
of a lever, such as a joystick within an operation seat of
the construction machine and a value of a swash plate
angle from a sensor mounted inside the electronic hy-
draulic pump as electric signals, respectively, and out-
puts the electric signal for controlling the pressure to the
corresponding electronic hydraulic pump.
[0006] However, in a case of the construction machine
using the electronic hydraulic pump, when the electronic
control unit fails to be operated, for example, when an
operation signal (the operative amount) of the joystick,
which is input to the electronic control unit, is not normally
input, there may occur a problem in that the electronic
control unit is not able to normally control the electronic
hydraulic pump.
[0007] As described above, when the construction ma-

chine is controlled, the electronic control unit may arbi-
trarily intend to maintain a uniform pump pressure even
when an operation signal input to the electronic control
unit is abnormal, thereby leading to problems such as an
increase in noise of equipment, for example, the pump,
of the construction machine, a decrease in durability of
hydraulic components, such as the hydraulic pump or a
valve, and an increase in fuel consumption and a de-
crease in durability of an engine due to maintenance of
the engine in a continuous high load state.
[0008] WO 2009/084853 A2 describes an electric oil
pressure system of construction equipment. The electric
oil pressure system comprises electronic hydraulic
pumps which are pressure control type variable capacity
pumps, a plurality of main control valves configured to
selectively control a movement of working oil discharged
from the electronic hydraulic pumps, a plurality of working
machines and travel motors driven with working oil sup-
plied from a main control valve corresponding to each of
the plurality of main control valves, and an electronic con-
trol unit configured to control a discharge flow rate of the
working oil of the electronic hydraulic pumps based on
flow rate signals of the electronic hydraulic pumps and
an operative amount of a joystick.
[0009] JP 2006 097855 A describes a travel control
device for a construction machine, wherein a travel motor
is driven by oil from a variable displacement hydraulic
pump driven by an engine. When an emergency switch
is operated, commends are delivered from a controller
to an engine speed control part, a pump displacement
control part and a motor displacement control part so that
an engine speed and a pump displacement are controlled
to be maximized and a motor displacement is controlled
to be minimized.
[0010] Furthermore, KR 2010 0134332 A also disclos-
es a hydraulic system.

[Disclosure]

[Technical Problem]

[0011] An object of the present invention is to provide
a construction machine which temporarily emergency
controls an electronic hydraulic pump by an electronic
control unit in a case where an operation signal input to
the electronic control unit is abnormal in a construction
machine using the electronic hydraulic pump.
[0012] Another object of the present invention is to pro-
vide a construction machine which, in a case where a
joystick is in a neutral state during an emergency control,
recognizes the neutral state of the joystick and appropri-
ately controls a swash plate angle in response to the
neutral state of the joystick.
[0013] Yet another object of the present invention is to
provide a construction machine configured to, for exam-
ple, be able to recognize a neutral state of a joystick even
in a case where an operation signal of the joystick is
abnormal.
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[Technical Solution]

[0014] In order to achieve the above object, the present
invention provides a construction machine with the fea-
tures of claim 1.
[0015] In the present invention, the hydraulic system
may further include center bypass valves generally
closed during the normal control of the electronic control
unit, and the electronic control unit may switch a type of
the hydraulic system to an open type by operating the
center bypass valves when the electronic control unit is
not able to perform the normal control.
[0016] Further, in the present invention, the predeter-
mined control of the swash plate angle may be performed
so that the pressures of the electronic hydraulic pumps
become a minimum pressure by permitting the electronic
hydraulic pumps to discharge working oil at a predeter-
mined flow rate according to the recognition of the neutral
state of the joystick.
[0017] Further, in the present invention, according to
a release from the neutral state of the joystick, the pres-
sures of the electronic hydraulic pumps are increased,
and when the increased pressure is equal to or higher
than a predetermined pressure, the electronic control unit
stops the predetermined control of the swash plate angle
to permit the electronic hydraulic pumps to discharge the
working oil with the maximum pressure again.

[Effect]

[0018] According to the present invention, it is possible
to provide the construction machine in which the elec-
tronic control unit temporarily emergency controls the
electronic hydraulic pumps in a case where the pressure
sensor of the joystick has a failure in the construction
machine using the electronic hydraulic pumps.
[0019] Further, according to the present invention, it is
possible to provide the construction machine which, in a
case where the joystick is in a neutral state during the
aforementioned emergency control, recognizes the neu-
tral state of the joystick and appropriately controls an
angle of a swash plate in response to the neutral state
of the joystick.
[0020] Further, according to the present invention, it is
possible to provide the construction machine configured
so that the electronic control unit may recognize the neu-
tral state of the joystick even though the operative amount
of the joystick is not transmitted to the electronic control
unit.
[0021] Further, according to the construction machine
of the present invention, it is possible to solve problems,
such as an increase in noise of equipment of the con-
struction machine, for example, the pump, a decrease in
durability of hydraulic components, such as the hydraulic
pump or the valve, and an increase in fuel consumption
and a decrease in durability of an engine due to mainte-
nance of the engine with a continuous high load state by
performing an appropriate control of a swash plate angle

in the neutral state of the joystick.

[Description of Drawings]

[0022]

FIG. 1 is a hydraulic circuit diagram illustrating an
example of a hydraulic system using an electronic
hydraulic pump.
FIG. 2 is a graph illustrating a relationship between
a pressure and a flow rate of the electronic hydraulic
pump for a time in the system of FIG. 1.
Fig. 3 is a hydraulic circuit diagram illustrating a hy-
draulic system using an electric hydraulic pump ac-
cording to an exemplary embodiment of the present
invention.
FIG. 4 is a graph illustrating a relationship between
a pressure and a flow rate of the electronic hydraulic
pump for a time in the system of FIG. 3.

[Description of Main Reference Numerals of Draw-
ings]

[0023]

200: Hydraulic system
110a, 110b: Electronic hydraulic pump
110c: Gear pump
112a, 112b: Adjusting device
114a, 114b: Hydraulic line
116a, 116b: Flow rate signal
120a, 120b, 120c, 120d: Main control valve
130a, 130b: Travel motor
140a, 140b: Working actuator
150: Electronic control unit
152a, 152b, 154: Control signal
160: Pressure sensor
162: Pressure signal
170a, 170b: Center bypass valve
172: Center bypass control valve (solenoid valve)
180a, 180b: Pressure sensor
182a, 182b: Pump pressure signal

[Detailed Description of Certain Inventive Embodi-
ment]

[0024] As described above, the present invention re-
lates to a hydraulic system of a construction machine
capable of emergency controlling the construction ma-
chine in an assumed case where an input signal of a
joystick, among input signals (a flow rate signal and a
pressure signal) transmitted to an electronic control unit,
fails to be transmitted to the electronic control unit. For
example, since, for example, only a pressure sensor for
transmitting an operative amount of the joystick to the
electronic control unit has a failure, it is noted that a pilot
pressure output from the joystick to each main control
valve and the like is normally transmitted, and also the
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pressure may be variably controlled for each electronic
hydraulic pump.
[0025] In the meantime, in the specification, the pres-
sure sensor is exemplified as a means for transmitting
an operative amount of the joystick to the electronic con-
trol unit, but is illustrative only, and it is obvious that other
appropriate means may be used. For example, it is noted
that an electronic-hydraulic common use joystick may be
used or a separate operative amount measuring means
may be provided on the joystick.
[0026] Hereinafter, an exemplary embodiment of the
present invention will be described with reference to the
accompanying drawings.
[0027] The present invention relates to a hydraulic sys-
tem of a construction machine capable of emergency
controlling the construction machine in the construction
machine having an electronic hydraulic pump, particu-
larly, in an assumed case where an input signal of a joy-
stick among input signals transmitted to an electronic
control unit fails to be transmitted. In this case, since a
means for transmitting the operative amount of the joy-
stick, for example, only the pressure sensor, has a failure,
it is noted that a pilot pressure output from the joystick
to each main control valve and the like is normally trans-
mitted.
[0028] FIG. 1 is a hydraulic circuit diagram illustrating
an example of a hydraulic system using an electric hy-
draulic pump in the related art. Referring to FIG. 1, a
hydraulic system 100 for a construction machine includes
electronic hydraulic pumps 10a and 10b driven by an
engine (not illustrated), a plurality of main control valves
20a, 20b, 20c, and 20d controlling a movement of working
oil discharged from the electronic hydraulic pumps, and
travel motors 30a and 30b and a plurality of working ac-
tuators 40a and 40b driven with working oil supplied from
the respective main control valves. Further, the hydraulic
system 100 for the construction machine includes pre-
determined hydraulic lines 14a and 14b forming paths
through which the working oil is transferred, by connect-
ing the pumps, the main control valves, the working ac-
tuators, and the like, and further includes a straight travel
control valve 22, which may change a supply path of the
working oil for the travel motors 30a and 30b and the
working actuators 40a and 40b, on the hydraulic line be-
tween the electronic hydraulic pumps 10a and 10b and
the main control valves 20a, 20b, 20c, and 20d.
[0029] Further, the hydraulic system 100 for the con-
struction machine includes adjusting devices 12a and
12b for adjusting swash plate angles of the electronic
hydraulic pumps 10a and 10b, and an electronic control
unit 50 capable of controlling the adjusting devices, and
the electronic control unit 50 receives a pressure signal
62 from a pressure sensor 60 of a joystick and flow rate
signals (for example, angle detection signal of the swash
plate angle) 16a and 16b of the respective pumps 10a
and 10b and outputs corresponding control signals 52a
and 52b to the adjusting devices 12a and 12b of the
pumps. Further, the hydraulic system 100 is operated as

a close-type system in which center bypass valves 70a
and 70b are closed.
[0030] For example, when an operative amount of the
joystick (for example, the pressure signal 62 of the pres-
sure sensor) fails to be transmitted to the electronic con-
trol unit 50 in the hydraulic system, the electronic control
unit 50 is not able to normally output the control signals
52a and 52b for the respective electronic hydraulic
pumps, and the electronic control unit 50 outputs control
signals (pressure commands) with a predetermined con-
stant to the respective electronic hydraulic pumps 10a
and 10b during an abnormal operation, so that the re-
spective electronic hydraulic pumps 10a and 10b are set
to maintain a predetermined pressure for emergency
driving of the construction machine. That is, the working
oil is set to be discharged at a predetermined pressure
from the electronic hydraulic pumps 10a and 10b.
[0031] FIG. 2 is a graph illustrating a relationship be-
tween a pressure and a flow rate of the pump for a time
in the system of FIG. 1. An emergency control mode will
be described with reference to FIG. 2.
[0032] For example, during the emergency control of
the electronic control unit generated due to a failure of
the transmittance of the operative amount of the joystick,
the electronic control unit outputs control signals with pre-
determined constants to the respective electronic hy-
draulic pumps, so that the working oil having a predeter-
mined pressure is set to be discharged in a close-type
system formed by closing the center bypass valves.
Through this, the respective electronic hydraulic pumps
maintain a high pressure, thereby performing load work.
[0033] In this case, when the driving of the working
actuator and the like is stopped so that the joystick is in
a neutral state as indicated with time A in FIG. 2, the
working oil is continuously discharged in a closed-type
system, and as a result, when a pressure of the electronic
hydraulic pump (that is, a discharge pressure of the work-
ing oil) is gradually increased to reach a maximum pres-
sure, for example, the maximum pressure is continuously
maintained until the joystick is operated again as indicat-
ed with time E in FIG. 2. Further, the swash plate angle
of each electronic hydraulic pump is minimally main-
tained while the pressure of the electronic hydraulic pump
is maintained at the maximum pressure.
[0034] A hydraulic system and an emergency control
mode of FIGS. 3 and 4 are especially useful in a case
where the operative amount of the joystick fails to be
transmitted to the electronic control unit, compared to the
hydraulic system and the emergency control mode of the
construction machine illustrated in FIGS. 1 and 2. The
useful system and control mode will be described in more
detail below.
[0035] FIG. 3 is a hydraulic circuit diagram illustrating
a hydraulic system 200 using electric hydraulic pumps
according to an exemplary embodiment of the present
invention. Referring to FIG. 3, the hydraulic system 200
for a construction machine includes electronic hydraulic
pumps 110a and 110b driven by an engine (not illustrat-
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ed), a plurality of main control valves 120a, 120b, 120c,
and 120d controlling a movement of working oil dis-
charged from the electronic hydraulic pumps, and travel
motors 130a and 130b and a plurality of working actua-
tors 140a and 140b driven with working oil supplied from
the respective main control valves. Further, the hydraulic
system 200 for the construction machine includes hy-
draulic lines 114a and 114b forming paths, through which
the working oil is transferred, by connecting the pumps,
the main control valves, the working actuators, and the
like, and further includes a straight travel control valve
122 capable of changing a supply path of the working oil
for the travel motors 130a and 130b and working actua-
tors 140a and 140b on an hydraulic line between the
electronic hydraulic pumps 110a and 110b and the main
control valves 120a, 120b, 120c, and 120d.
[0036] Further, the hydraulic system 200 for the con-
struction machine includes adjusting devices 112a and
112b for adjusting swash plate angles of the electronic
hydraulic pumps 110a and 110b, and an electronic con-
trol unit 150 capable of controlling the adjusting devices,
and the electronic control unit 150 receives an operative
amount of a joystick (for example, a pressure signal 162
from a pressure sensor 160) and flow rate signals (for
example, angle detection signals of the swash plate an-
gles) 116a and 116b of the respective hydraulic pumps
110a and 110b and outputs corresponding control sig-
nals 152a and 152b to the respective electronic hydraulic
pumps 110a and 110b, particularly, the adjusting devices
112a and 112b.
[0037] Further, pressure sensors 180a and 180b de-
tecting pressures of the working oil discharged from the
respective electronic hydraulic pumps 110a and 110b
are illustrated, and pump pressures 182a and 182b (pres-
sures of the working oil discharged from the respective
pumps) may be detected through the pressure sensors.
The detected values are transmitted to the electronic con-
trol unit 150, and the electronic control unit 150 may con-
trol the respective electronic hydraulic pumps 110a and
110b based on the pressures.
[0038] Further, the hydraulic system 200 is operated
as a close-type system in which center bypass valves
170a and 170b are closed. The working oil discharged
from a hydraulic pump 110c, such as a separate gear
pump, driven by the engine is transferred through a pilot
line 114c, so that the center bypass valves 170a and
170b may be opened/closed depending on driving of a
center bypass control valve 172, such as a solenoid
valve, on the pilot line 114c. The center bypass control
valve 172 may also be driven by receiving a control signal
154 from the electronic control unit 150.
[0039] For example, FIG. 3 illustrates a state where
the center bypass valves 170a and 170b open the hy-
draulic lines 114a and 114b so that the hydraulic system
200 is switched to an opened type by blocking the supply
of the working oil through the pilot line 114c by driving
the center bypass control valve 172.
[0040] When an operative amount of the joystick (the

pressure signal 162) fails to be transmitted to the elec-
tronic control unit 150 in the hydraulic system due to oc-
currence of a failure of a means (for example, the pres-
sure sensor 160) transmitting the operative amount of
the joystick to the electronic control unit, the electronic
control unit 150 is not able to normally output the control
signals 152a and 152b for the respective engines, and
the electronic control unit 150 outputs control signals
(pressure commands) with a predetermined constant to
the respective electronic hydraulic pumps 110a and 110b
during an abnormal operation.
[0041] In this case, differently from the case of FIG. 1,
the electronic control unit performs the emergency con-
trol in a state where the hydraulic system 200 is switched
to the opened-type system by opening the center bypass
valves 170a and 170b. For example, the electronic con-
trol unit 150 may control whether to drive the center by-
pass valves 170a and 170b by outputting the control sig-
nal 154 to the center bypass control valve 172.
[0042] Next, FIG. 4 is a graph illustrating a relationship
between a pressure and a flow rate of the electronic hy-
draulic pump for a time according to the exemplary em-
bodiment of FIG. 3. An emergency control mode of the
present invention will be described below with reference
to FIG. 4.
[0043] For example, in a case where the operative
amount of the joystick fails to be normally transmitted to
the electronic control unit 150 (for example, in a case
where the joystick pressure sensor 160 has a failure),
during the emergency control of the electronic control
unit 150, the electronic control unit 150 outputs a control
signal with a predetermined constant to each electronic
hydraulic pump in the opened-type system formed by
opening the center bypass valves 170a and 170b, so that
the working oil is set to be discharged at a maximum
pressure. Accordingly, each electronic hydraulic pump
maintains a high pressure, thereby performing load work.
[0044] In this case, the pump pressure (the discharge
pressure of the working oil, for example, measured val-
ues of the pressure sensors 180a and 180b) is main-
tained at a maximum pressure, and a pump flow rate (a
discharge flow rate of the working oil) is maintained with
an appropriate flow rate (a swash plate angle) in accord-
ance with the maximum pressure.
[0045] Thereafter, when the joystick is in the neutral
state during the emergency control (see A of FIG. 4), the
emergency driving of the working actuator is stopped, so
that the pump flow rate is changed to the maximum flow
rate, and the pump pressure is changed to a predeter-
mined pressure smaller than the maximum pressure (see
B of FIG. 4). For example, the swash plate angle of the
pump is maintained at a maximum swash plate angle,
so that the pump discharges the maximum flow rate, and
in this case, the pump pressure may be formed as ap-
proximately 70 bars.
[0046] Thereafter, when the pump flow rate is main-
tained as the maximum flow rate, that is, the maximum
swash plate angle, for a predetermined reference time
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(for example, one second), and when the pump pressure
in this case is equal to or larger than a predetermined
reference pressure (for example, approximately 50 bars),
the electronic control unit 150 determines that the joystick
enters the neutral mode (see C of FIG. 4).
[0047] That is, when a specific condition, such as the
maintenance of the maximum flow rate (the maximum
swash plate angle), the predetermined reference time
(for example, one second, and the predetermined refer-
ence pressure (for example, 50 bars or more), is satisfied,
the electronic control unit 150 recognizes that the joystick
does not accidently stay in the neutral state or is not slow-
ly passing through the neutral state for another operation,
but is intentionally in the neutral state and continuously
maintains the neutral state.
[0048] Accordingly, according to the characteristic of
the present invention, when the neutral state of the joy-
stick is recognized, the electronic control unit 150 outputs
the control signals to the adjusting devices of the respec-
tive electronic hydraulic pumps 110a and 110b to enter
the "neutral mode" performing a predetermined control
of a swash plate angle so that the respective electronic
hydraulic pumps 110a and 110b discharge a predeter-
mined flow rate (for example, approximately 50 LPM) of
working oils.
[0049] When the electronic control unit 150 enters the
neutral mode, the flow rate of the pump is decreased
from the maximum flow rate to the predetermined flow
rate (for example, 50 LPM) (see D of FIG. 4) to be main-
tained as a predetermined flow rate, and further, the pres-
sure of the pump is decreased to the minimum pressure
to be maintained until the joystick is operated again.
[0050] Accordingly, when the joystick is in the neutral
state during the emergency control according to the char-
acteristic of the present invention, the flow rate and the
pressure of the pump are maintained with predetermined
low values, respectively, contrary to the related art, so
that it is possible to prevent the problem which occurs
when the maximum pressure is continuously maintained
in the related art. For example, it is possible to prevent
the problems such as an increase in noise of the pump,
and the like, a decrease in durability of the hydraulic com-
ponents, such as the hydraulic pump or the valve, and
an increase in fuel consumption, and a decrease in du-
rability of an engine due to the engine in a continuous
high load state.
[0051] Next, when the joystick is operated again during
the predetermined control of the swash plate angle (for
example, the neutral mode) (see E of FIG. 4), the pres-
sure of the pump is gradually increased, and when the
pressure of the pump is equal to or larger than a prede-
termined reference value (for example, approximately 70
bars), the electronic control unit 150 releases from the
neutral mode (see F of FIG. 4).
[0052] When the control of the electronic control unit
150 releases from the neutral mode, the predetermined
control of the swash plate angle (for example, the main-
tenance of the flow rate of approximately 50 LPM), which

is being performed in the neutral mode, is stopped, and
the control signals are output so that the respective elec-
tronic hydraulic pumps 110a and 110b discharge the
working oil at the maximum pressure again (see G of
FIG. 4).
[0053] As described above, the emergency control of
the present invention, which is suggested for a case
where the electronic control unit is not able to perform
the normal control due to the failure of the transmittance
of the operative amount of the joystick to the electronic
control unit in the hydraulic system using the pressure
control-type electronic hydraulic pumps, is mainly char-
acterized by recognizing the case where the joystick is
in the neutral state during the emergency control, and in
this case, performing the emergency control in the neutral
mode (for example, the predetermined control of the
swash plate angle).
[0054] Further, to this end, the electronic control unit
performs the emergency control in a state where the sys-
tem is switched to the open type by opening the center
bypass valves, so that it is possible to set a condition in
which the neutral state of the joystick is easily recognized.
[0055] Further, as illustrated in FIG. 4, the electronic
control unit clarifies a section in which the predetermined
control of the swash plate angle (neutral mode) is per-
formed, and a condition for entering and a condition for
releasing from the neutral mode, so that the electronic
control unit may drive the electronic hydraulic pump at
an appropriate pressure and flow rate even during the
emergency control.
[0056] As described above, the present invention re-
lates to the hydraulic system for the construction machine
using the electronic hydraulic pump, and particularly, the
present invention is characterized by the hydraulic sys-
tem, in which the electronic control unit may temporarily
emergency control the respective electronic hydraulic
pumps when the electronic control unit is not able to per-
form the normal control due to the problem of the failure
of the transmittance of the operative amount of the joy-
stick to the electronic control unit, and particularly, the
electronic control unit performs the neutral mode (the pre-
determined control of the swash plate angle) of recog-
nizing the neutral state of the joystick and permitting the
respective electronic hydraulic pumps to discharge the
working oil at the predetermined flow rate (for example,
approximately 50 LPM) and the predetermined pressure
(for example, the minimum pressure) during the neutral
state of the joystick.
[0057] Further, in order to recognize the neutral state
of the joystick and set the condition for entering and the
condition for releasing from the neutral mode, the emer-
gency control is performed in a state where the system,
which is closed in the typical emergency control, is
opened.
[0058] Further, in order to switch the state of the system
to the open state, the electronic control unit opens the
center bypass valves by driving the center bypass control
valves (for example, the solenoid valves).
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[0059] Therefore, according to the present invention,
for example, in a situation in which the electronic control
unit is not able to normally perform the control due to the
failure of the normal transmittance of the operative
amount of the joystick during the operation of the con-
struction machine having the pressure control-type elec-
tronic hydraulic pumps, the system is opened by opening
the center bypass valves, and then the electronic control
unit performs the predetermined control of the swash
plate angle on the respective electronic hydraulic pumps
according to the condition for entering and the condition
for releasing from the neutral mode, thereby efficiently
performing the emergency control of the construction ma-
chine.
[0060] Further, the electronic control unit performs the
neutral mode so that the respective electronic hydraulic
pumps are driven at the predetermined flow rate and the
predetermined pressure in the neutral state of the joy-
stick, so that it is possible to solve a plurality of problems
in the related art, such as an increase in noise generated
according to the continuous maintenance of the maxi-
mum pressure of the pump regardless of the neutral state
of the joystick and the maintenance of the maximum pres-
sure, a decrease in durability of the hydraulic compo-
nents, and an increase in fuel consumption and a de-
crease in durability of the engine due to a continuous
high load state of the engine.

[Industrial Applicability]

[0061] The hydraulic system for the construction ma-
chine according to the present invention may be used for
temporarily driving the construction machine when an
operation of an electronic control unit for controlling elec-
tronic hydraulic pumps is abnormal, particularly, the elec-
tronic control unit is not able to perform a control because
an operative amount of a joystick input to the electronic
control unit fails to be normally transferred.

Claims

1. Construction machine comprising a hydraulic sys-
tem (200), comprising: electronic hydraulic pumps
(110a and 110b) which are pressure control type var-
iable capacity pumps;

a plurality of main control valves (120a, 120b,
120c, and 120d) configured to selectively control
a movement of working oil discharged from the
electronic hydraulic pumps (110a and 110b);
a plurality of working actuators (140a and 140b)
and travel motors (130a and 130b) driven with
working oil supplied from a main control valve
corresponding to each of the plurality of main
control valves (120a, 120b, 120c, and 120d);
and
an electronic control unit (150) configured to

control a discharge flow rate of the working oil
of the electronic hydraulic pumps (110a and
110b) based on flow rate signals (116a and
116b) of the electronic hydraulic pumps (110a
and 110b) and an operative amount (162) of a
joystick, characterized in that, when the elec-
tronic control unit (150) is not able to perform a
normal control due to a failure of transmittance
of the operative amount of the joystick to the
electronic control unit (150), the electronic con-
trol unit (150) performs an emergency control of
permitting the electronic hydraulic pumps (110a
and 110b) to discharge the working oil with a
maximum pressure by outputting predeter-
mined pressure control signals to the electronic
hydraulic pumps (110a and 110b), and
the electronic control unit (150) performs a pre-
determined control that permits the electronic
hydraulic pumps (110a and 110b) to discharge
the working oil at a predetermined flow rate and
at a minimum pressure when the joystick is in a
neutral state during the emergency control, and
further comprising:

center bypass valves (170a and 170b) gen-
erally closed during the normal control of
the electronic control unit (150), wherein the
electronic control unit (150) switches a type
of the hydraulic system (200) to an open
type by operating the center bypass valves
(170a and 170b) when the electronic control
unit (150) is not able to perform the normal
control; and
wherein in the open-type system switched
according to the operation of the center by-
pass valves (170a and 170b), when the
electronic hydraulic pumps (110a and 110b)
have a pressure equal to or higher than a
predetermined reference pressure and
maintain a maximum swash plate angle for
a predetermined reference time, the elec-
tronic control unit (150) recognizes that the
joystick is in a neutral state.

2. Construction machine of claim 1, wherein the pre-
determined control of the swash plate angle is per-
formed so that the pressures of the electronic hy-
draulic pumps (110a and 110b) become a minimum
pressure by permitting the electronic hydraulic
pumps (110a and 110b) to discharge working oil at
a predetermined flow rate according to the recogni-
tion of the neutral state of the joystick.

3. Construction machine of claim 2, wherein according
to a release from the neutral state of the joystick, the
pressures of the electronic hydraulic pumps (110a
and 110b) are increased, and when the increased
pressure is equal to or higher than a predetermined

11 12 



EP 2 669 529 B1

8

5

10

15

20

25

30

35

40

45

50

55

pressure, the electronic control unit (150) stops the
predetermined control of the swash plate angle to
permit the electronic hydraulic pumps (110a and
110b) to discharge the working oil at the maximum
pressure again.

Patentansprüche

1. Baumaschine, die ein Hydrauliksystem (200) um-
fasst, das Folgendes umfasst:

elektronische Hydraulikpumpen (110a und
110b), die druckgesteuerte fördermengenvari-
able Pumpen sind, mehrere Hauptsteuerventile
(120a, 120b, 120c, und 120d), die dafür ausge-
bildet sind, selektiv eine Bewegung von Arbeits-
öl zu steuern, das von den elektronischen Hy-
draulikpumpen (110a und 110b) abgegeben
wird, mehrere Arbeitsaktuatoren (140a und
140b) und Fahrmotoren (130a und 130b), die
mit Arbeitsöl angetrieben werden, das von ei-
nem Hauptsteuerventil entsprechend jedem der
mehreren Hauptsteuerventile (120a, 120b,
120c und 1204) zugeführt wird, und
eine elektronische Steuereinheit (150), die dafür
ausgebildet ist, eine Ausströmrate des Arbeits-
öls der elektronischen Hydraulikpumpen (110a
und 110b) auf der Basis von Strömungsraten-
signalen (116a und 116b) der elektronischen
Hydraulikpumpen (110a und 110b) und eines
Betätigungsbetrages (162) eines Bedienhebels
zu steuern, dadurch gekennzeichnet, dass,
wenn die elektronische Steuereinheit (150) auf-
grund eines Ausfalls der Übermittlung des Be-
tätigungsbetrages des Bedienhebels zu der
elektronischen Steuereinheit (150) nicht in der
Lage ist, eine normale Steuerung auszuführen,
die elektronische Steuereinheit (150) eine Not-
steuerung ausführt, mit der es den elektroni-
schen Hydraulikpumpen (110a und 110b) er-
laubt wird, das Arbeitsöl mit einem maximalen
Druck auszugeben, indem vorgegebene Druck-
steuersignale an die elektronischen Hydraulik-
pumpen (110a und 110b) ausgegeben werden,
und
die elektronische Steuereinheit (150) eine vor-
gegebene Steuerung ausführt, mit der es den
elektronischen Hydraulikpumpen (110a und
110b) erlaubt wird, das Arbeitsöl mit einer vor-
gegebenen Strömungsrate und einem Mindest-
druck abzugeben, wenn der Bedienhebels wäh-
rend der Notsteuerung in einer Neutralstellung
steht, und des Weiteren Folgendes umfasst:

zentrale Umgehungsventile (170a und
170b), die während der normalen Steue-
rung der elektronischen Steuereinheit (150)

allgemein geschlossen sind,
wobei die elektronische Steuereinheit (150)
einen Typ des Hydrauliksystems (200) in ei-
nen offenen Typ schaltet, indem die zentra-
len Umgehungsventile (170a und 170b) be-
tätigt werden, wenn die elektronische Steu-
ereinheit (150) nicht in der Lage ist, die nor-
male Steuerung auszuführen, und
wobei in dem Offen-Typ-System, das ge-
mäß der Betätigung der zentralen Umge-
hungsventile (170a und 170b) umgeschal-
tet wurde, wenn die elektronischen Hydrau-
likpumpen (110a und 110b) einen Druck ha-
ben, der mindestens so hoch ist wie ein vor-
gegebener Referenzdruck und einen maxi-
malen Taumelscheibenwinkel über eine
vorgegebene Referenzzeit beibehalten, die
elektronische Steuereinheit (150) erkennt,
dass der Bedienhebel in einer Neutralstel-
lung steht.

2. Baumaschine nach Anspruch 1, wobei die vorgege-
bene Steuerung des Taumelscheibenwinkels so
ausgeführt wird, dass der Druck der elektronischen
Hydraulikpumpen (110a und 110b) zu einem Min-
destdruck werden, indem es den elektronischen Hy-
draulikpumpen (110a und 110b) erlaubt wird, Ar-
beitsöl mit einer vorgegebenen Strömungsrate ge-
mäß dem Erkennen der Neutralstellung des Bedien-
hebels abzugeben.

3. Baumaschine nach Anspruch 2, wobei gemäß ei-
nem Aufheben der Neutralstellung des Bedienhe-
bels der Druck der elektronischen Hydraulikpumpen
(110a und 110b) erhöht wird, und wenn der erhöhte
Druck mindestens so hoch ist wie ein vorgegebener
Druck, die elektronische Steuereinheit (150) die vor-
gegebene Steuerung des Taumelscheibenwinkels
stoppt, um es den elektronischen Hydraulikpumpen
(110a und 110b) zu erlauben, das Arbeitsöl wieder
mit dem maximalen Druck abzugeben.

Revendications

1. Engin de chantier comprenant un système hydrau-
lique (200) comprenant :

des pompes hydrauliques électroniques (110a
et 110b) qui sont des pompes à débit variable
du type à régulation de pression ;
une pluralité de soupapes de commande prin-
cipales (120a, 120b, 120c et 120d) conçues
pour commander de manière sélective un dé-
placement d’huile de travail refoulée à partir des
pompes hydrauliques électroniques (110a et
110b) ;
une pluralité d’actionneurs de travail (140a et
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140b) et de moteurs de déplacement (130a et
130b) entraînés avec l’huile de travail fournie à
partir d’une soupape de commande principale,
correspondant à chaque soupape de la pluralité
de soupapes de commande principales (120a,
120b, 120c et 120d) ; et
une unité de commande électronique (150) con-
çue pour réguler un débit de refoulement de
l’huile de travail des pompes hydrauliques élec-
troniques (110a et 110b) en fonction de signaux
de débit (116a et 116b) des pompes hydrauli-
ques électroniques (110a et 110b) et d’une gran-
deur opérationnelle (162) de levier de comman-
de,

caractérisé en ce que :

lorsque l’unité de commande électronique (150)
ne peut pas réaliser une commande normale en
raison d’une défaillance de transmission de la
grandeur opérationnelle du levier de commande
à l’unité de commande électronique (150), l’uni-
té de commande électronique (150) exécute
une commande de secours consistant à autori-
ser les pompes hydrauliques électroniques
(110a et 110b) à refouler l’huile de travail à une
pression maximum, en délivrant des signaux de
commande de pression prédéterminés aux
pompes hydrauliques électroniques (110a et
110b),
l’unité de commande électronique (150) exécute
une commande prédéterminée qui autorise les
pompes hydrauliques électroniques (110a et
110b) à refouler l’huile de travail à un débit pré-
déterminé et à une pression minimum, lorsque
le levier de commande se trouve dans un état
neutre, au cours de la commande de secours,
et comprenant en outre :

des soupapes de dérivation centrale (170a
et 170b) généralement fermées au cours de
la commande normale de l’unité de com-
mande électronique (150), dans lequel :

l’unité de commande électronique
(150) commute un type du système hy-
draulique (200) sur un type ouvert en
actionnant les soupapes de dérivation
centrale (170a et 170b), lorsque l’unité
de commande électronique (150) ne
peut pas exécuter la commande
normale ; et
dans lequel dans le système de type
ouvert commuté selon le fonctionne-
ment des soupapes de dérivation cen-
trale (170a et 170b), lorsque les pom-
pes hydrauliques électroniques (110a
et 110b) ont une pression supérieure

ou égale à une pression de référence
prédéterminée et qu’elles maintiennent
un angle maximum de plateau oscillant
pendant un temps de référence prédé-
terminé, l’unité de commande électro-
nique (150) reconnaît que le levier de
commande se trouve dans un état neu-
tre.

2. Engin de chantier selon la revendication 1, dans le-
quel la commande prédéterminée de l’angle de pla-
teau oscillant est exécutée de manière que les pres-
sions des pompes hydrauliques électroniques (110a
et 110b) deviennent une pression minimum, moyen-
nant l’autorisation des pompes hydrauliques électro-
niques (110a et 110b) à refouler de l’huile de travail
à un débit prédéterminé en fonction de la reconnais-
sance de l’état neutre du levier de commande.

3. Engin de chantier selon la revendication 2, dans le-
quel en fonction d’une libération du levier de com-
mande de l’état neutre, les pressions des pompes
hydrauliques électroniques (110a et 110b) sont aug-
mentées, et lorsque la pression augmentée est su-
périeure ou égale à une pression prédéterminée,
l’unité de commande électronique (150) arrête la
commande prédéterminée de l’angle de plateau os-
cillant pour autoriser les pompes hydrauliques élec-
troniques (110a et 110b) à refouler l’huile de travail
de nouveau à la pression maximum.
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