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(54) APPARATUS FOR CONTROLLING COMBINED-OPERATION OF CONSTRUCTION MACHINE

(57) The present disclosure relates to an apparatus
for controlling a combined operations of a construction
machine, the apparatus including: a first pump and a sec-
ond pump which provide pressurized oil to a plurality of
actuators for performing driving and swinging operations
of the construction machine by an operation of an oper-
ating unit; a driving control spool which allows the first
pump to communicate with a driving motor; a swing con-
trol spool which is positioned at a downstream of the driv-

ing control spool and allows the first pump to communi-
cate with a swing motor; and a driving priority valve which
allows the pressurized oil discharged from the first pump
to be supplied to the driving control spool, and allows the
pressurized oil discharged from the second pump to be
supplied to the swing control spool when a combined
operations of driving and swinging of the construction
machine are performed.
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Description

[Technical Field]

[0001] An exemplary embodiment of the present dis-
closure relates to a construction machine, and more par-
ticularly, to an apparatus for controlling a combined-op-
erations of a construction machine, which is capable of
maintaining swing performance during a combined op-
erations of driving and swinging of the construction ma-
chine.

[Background Art]

[0002] In general, a construction machine such as an
excavator includes an engine, a hydraulic pump which
generates hydraulic pressure by using power from the
engine, a control unit which controls the hydraulic pres-
sure generated by the hydraulic pump by using a hydrau-
lic pressure valve, and actuators which perform work by
using hydraulic pressure.
[0003] In particular, the construction machine controls
flow rates and hydraulic pressure to perform specific work
by operating a boom, an arm, a bucket and the like, and
in this case, the flow rates and the hydraulic pressure
applied to the actuators need to be controlled.
[0004] The construction machine has at least two main
pumps, and pressurized oil of the main pumps is appro-
priately distributed and used for a driving or front opera-
tion.
[0005] Here, the front operation means operations
such as an operation of moving up/down the boom, arm
crowd, bucket crowd/dump, and swing of the construction
machine such as an excavator.
[0006] In the case of a hydraulic system for a construc-
tion machine in the related art, when the construction
machine performs a combined operations of driving and
swinging, pressurized oil discharged from a single main
pump is used and distributed to a driving motor for per-
forming a driving operation and a swing motor for per-
forming a swinging operation.
[0007] However, even though the hydraulic pressure
system includes two main pumps, the driving motor and
the swing motor share the amount of oil discharged from
the single main pump.
[0008] Therefore, there is a problem in that a larger
amount of oil is supplied to the driving motor than the
swing motor, such that a driving speed is high, while a
swing speed is very low.

[Disclosure]

[Technical Problem]

[0009] An exemplary embodiment of the present dis-
closure provides an apparatus for controlling a combined
operations of a construction machine, which is capable
of controlling a swing speed when the construction ma-

chine performs a combined operations of driving and
swinging so that the swing speed is equal to a swing
speed when only a swinging operation is performed.

[Technical Solution]

[0010] According to the exemplary embodiment of the
present disclosure, an apparatus for controlling a com-
bined operations of a construction machine includes: a
first pump and a second pump which provide pressurized
oil to a plurality of actuators for performing driving and
swinging operations of the construction machine by an
operation of an operating unit; a driving control spool
which allows the first pump to communicate with a driving
motor; a swing control spool which is positioned at a
downstream of the driving control spool and allows the
first pump to communicate with a swing motor; and a
driving priority valve which allows the pressurized oil dis-
charged from the first pump to be supplied to the driving
control spool and allows the pressurized oil discharged
from the second pump to be supplied to the swing control
spool when a combined operations of driving and swing-
ing of the construction machine are performed.
[0011] The driving priority valve may be positioned at
a most upstream side of the second pump.
[0012] The apparatus may further include a switching
valve which provides pressurized oil for switching the
driving priority valve.
[0013] The switching valve may be switched by driving
pilot pressure discharged from the operating unit when
the combined operations of driving and swinging are per-
formed by the operation of the operating unit, and swing
pilot pressure discharged from the operating unit may be
supplied to the driving priority valve.
[0014] The apparatus may further include a bypass
valve which controls pressurized oil discharged from the
second pump, in which the switching valve provides the
swing pilot pressure to the bypass valve when the com-
bined operations are performed.
[0015] The bypass valve may be positioned at the most
downstream side of the second pump, and may allow the
second pump to communicate with a hydraulic oil tank.

[Advantageous Effects]

[0016] According to the exemplary embodiment of the
present disclosure, in the apparatus for controlling the
combined operations of the construction machine, the
first pump is used only to perform the driving operation
and the second pump is used only to perform the swing-
ing operation when the combined operations of driving
and swinging are performed, such that the driving and
swinging operations may have no effect on each other,
and may use a maximum flow rate (maximum speed).

[Description of Drawings]

[0017]
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FIGS. 1 and 2 are circuit diagrams of an apparatus
for controlling a combined operations of a construc-
tion machine according to an exemplary embodi-
ment of the present disclosure.
FIGS. 3 and 4 are circuit diagrams of an apparatus
for controlling a combined operations of a construc-
tion machine according to another exemplary em-
bodiment of the present disclosure, which uses a
driving priority valve having a structure different from
a structure of a driving priority valve illustrated in FIG.
1.

[Description of Main Reference Numerals of Draw-
ings]

[0018]

10: Operating unit
11: First shuttle valve
12: First supply line
13: Second shuttle valve
14: Second supply line
20: Driving control spool
30: Swing control spool
40: Driving priority valve
50: Switching valve
51: First merging line
52: Second merging line
60: Bypass valve
P1: First pump
P2: Second pump
T: Hydraulic oil tank

[Best Mode]

[0019] Hereinafter, exemplary embodiments of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings so that those skilled
in the technical field to which the present disclosure per-
tains may easily carry out the exemplary embodiments.
The present disclosure may be implemented in various
different ways, and is not limited to the exemplary em-
bodiments described herein.
[0020] It is noted that the drawings are schematic, and
are not illustrated based on actual scales. Relative di-
mensions and proportions of parts illustrated in the draw-
ings are exaggerated or reduced in size for the purpose
of clarity and convenience in the drawings, and any di-
mension is just illustrative but not restrictive. Further, the
same reference numerals designate the same struc-
tures, elements or components illustrated in two or more
drawings in order to exhibit similar characteristics.
[0021] Exemplary embodiments of the present disclo-
sure illustrate ideal exemplary embodiments of the
present disclosure in more detail. As a result, various
modifications of the drawings are expected. Therefore,
the exemplary embodiments are not limited to specific
forms in regions illustrated in the drawings, and also in-

clude, for example, modifications of forms by the manu-
facture.
[0022] Hereinafter, an apparatus for controlling a com-
bined operations of a construction machine according to
an exemplary embodiment of the present disclosure will
be described with reference to FIGS. 1 and 4.
[0023] As illustrated in FIGS. 1 and 4, the apparatus
for controlling the combined operations of the construc-
tion machine according to the exemplary embodiment of
the present disclosure includes a first pump P1, a second
pump P2, a driving control spool 20, a swing control spool
30, and a driving priority valve 40.
[0024] The apparatus for controlling the combined op-
erations of the construction machine according to the ex-
emplary embodiment of the present disclosure has the
first pump P1 and the second pump P2 in order to perform
driving and front operations.
[0025] Based on an operation of an operating unit 10,
the first pump P1 provides pressurized oil to a plurality
of actuators for performing the driving and front opera-
tions of the construction machine.
[0026] In addition, based on the operation of the oper-
ating unit 10, the second pump P2 provides pressurized
oil to the plurality of actuators for performing the driving
and front operations of the construction machine.
[0027] That is, the first pump P1 and the second pump
P2 use pressurized oil by appropriately distributing the
pressurized oil to the plurality of actuators.
[0028] In this case, the front operation means opera-
tions such as an operation of moving up/down the boom,
arm crowd, bucket crowd/dump, and swing of the con-
struction machine such as an excavator.
[0029] The driving control spool 20 and the swing con-
trol spool 30 are installed in a flow path which is connect-
ed with the first pump P1 and the second pump P2.
[0030] Specifically, when the driving operation is per-
formed by the operating unit 10, the driving control spool
20 allows the first pump P1 to communicate with a driving
motor 70. That is, the driving control spool 20 controls a
flow of the pressurized oil being supplied to the driving
motor 70.
[0031] The swing control spool 30 is positioned at a
downstream side of the driving control spool 20 and al-
lows the first pump to communicate with a swing motor
80 when the swinging operation is performed by the op-
erating unit 10. That is, the swing control spool 30 controls
a flow of the pressurized oil being supplied to the swing
motor 80.
[0032] When the combined operations of driving and
swinging are performed by the operating unit 10, the driv-
ing priority valve 40 supplies the pressurized oil dis-
charged from the first pump P1 only to the driving control
spool 20, and supplies the pressurized oil discharged
from the second pump P2 only to the swing control spool
30.
[0033] In this case, the driving priority valve 40 may be
positioned at a most upstream side of the second pump
P2.
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[0034] The apparatus for controlling the combined op-
erations of the construction machine according to the ex-
emplary embodiment of the present disclosure may fur-
ther include a switching valve 50.
[0035] Specifically, the switching valve 50 provides
pressurized oil for switching the driving priority valve 40.
The direction of the switching valve 50 is changed to one
direction by inputted pilot pressure, such that the switch-
ing valve 50 provides the pressurized oil to the driving
priority valve 40.
[0036] The pilot pressure inputted to the switching
valve 50 is generated when the operating unit 10 is op-
erated. If the combined operations of driving and swing-
ing are performed by the operating unit 10, driving pilot
pressure and swing pilot pressure are discharged from
the operating unit 10.
[0037] In this case, the swing pilot pressure discharged
from the operating unit 10 is supplied to a lower end of
the switching valve 50 through a first supply line 12, and
the driving pilot pressure is supplied to one side of the
switching valve 50 through a second supply line 14.
[0038] The direction of the switching valve 50 is
changed to one direction only when the amount of the
driving pilot pressure supplied to one side of the switching
valve 50 is larger than pressure preset to the switching
valve 50.
[0039] According to the exemplary embodiment of the
present disclosure, a first shuttle valve 11 may be further
provided in the first supply line 12, and a second shuttle
valve 13 may be further provided in the second supply
line 14.
[0040] The first shuttle valve 11 receives left swing pilot
pressure and right swing pilot pressure generated by the
swinging operation of the operating unit 10, and selects
higher pressure from the inputted left and right swing pilot
pressure and supplies the higher pressure to the lower
end of the switching valve 50.
[0041] The second shuttle valve 13 receives left driving
pilot pressure and right driving pilot pressure generated
by the driving operation of the operating unit 10, and se-
lects higher pressure from the inputted left and right driv-
ing pilot pressure and supplies the higher pressure to
one side of the switching valve 50.
[0042] When the switching valve 50 is switched by the
driving pilot pressure, the swing pilot pressure, which is
supplied to the lower end of the switching valve 50, is
supplied to a first merging line 51 and a second merging
line 52.
[0043] In this case, the swing pilot pressure supplied
to the first merging line 51 is provided as pressure for
switching the driving priority valve 40.
[0044] The swing pilot pressure supplied to the second
merging line 52 is supplied to a bypass valve 60.
[0045] The bypass valve 60 is positioned at a most
downstream side of the second pump P2. Therefore, the
second pump P2 and a hydraulic oil tank T are in com-
munication with each other.
[0046] When the construction machine according to

the exemplary embodiment of the present disclosure only
performs the driving operation without performing the
swinging operation, the pressurized oil discharged from
the second pump P2 is discharged into the hydraulic oil
tank T.
[0047] At this time, if the combined operations of driv-
ing and swinging are performed by the operating unit 10,
the pilot pressure supplied to the bypass valve 60 pre-
vents the pressurized oil discharged from the second
pump P2 from being discharged into the hydraulic oil tank
T.
[0048] That is, the bypass valve 60 is switched in ac-
cordance with the swing pilot pressure, and as a result,
it is possible to variably control the amount of oil being
discharged from the second pump P2 into the tank 60.
[0049] In this case, the structure of the driving priority
valve 40 or 41 according to the exemplary embodiment
of the present disclosure may be formed as illustrated in
FIGS. 1 and 2 or as illustrated in FIGS. 3 and 4.
[0050] That is, the structure of the driving priority valve
40 is not particularly limited as long as the valve structure
is a valve structure in which a flow path is disposed so
that when the driving priority valve 40 is switched by the
pilot pressure, a part of the pressurized oil discharged
from the driving priority valve 40 may be supplied to the
swing control spool 30, and the remaining part of the
pressurized oil may be discharged into the hydraulic oil
tank 60.
[0051] Therefore, the structure of the driving priority
valve 40 illustrated in FIGS. 1 to 4 may vary depending
on those skilled in the art who implement the present
disclosure.
[0052] According to the apparatus for controlling the
combined operations of the construction machine which
have the aforementioned configurations, the first pump
P1 is used only to perform the driving operation and the
second pump P2 is used only to perform the swinging
operation when the combined operations of driving and
swinging are performed, such that the driving and swing-
ing operations may have no effect on each other, and
may use a maximum flow rate (maximum speed).
[0053] The exemplary embodiment of the present dis-
closure has been described with reference to the accom-
panying drawings, but those skilled in the art will under-
stand that the present disclosure may be carried out in
any other specific form without changing the technical
spirit or an essential feature thereof.
[0054] Accordingly, it should be understood that the
aforementioned exemplary embodiment is described for
illustration in all aspects and is not limited, and the scope
of the present disclosure shall be represented by the de-
tailed description and the claims to be described below,
and it should be construed that all of the changes or mod-
ified forms induced from the meaning and the scope of
the claims, and an equivalent concept thereto are includ-
ed in the scope of the present disclosure.
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Claims

1. An apparatus for controlling a combined operations
of a construction machine, the apparatus compris-
ing:

a first pump and a second pump which provide
pressurized oil to a plurality of actuators for per-
forming driving and swinging operations of the
construction machine by an operation of an op-
erating unit;
a driving control spool which allows the first
pump to communicate with a driving motor;
a swing control spool which is positioned at a
downstream of the driving control spool and al-
lows the first pump to communicate with a swing
motor; and
a driving priority valve which allows the pressu-
rized oil discharged from the first pump to be
supplied to the driving control spool and allows
the pressurized oil discharged from the second
pump to be supplied to the swing control spool
when a combined operations of driving and
swinging of the construction machine are per-
formed.

2. The apparatus of claim 1, wherein the driving priority
valve is positioned at a most upstream side of the
second pump.

3. The apparatus of claim 1, further comprising:

a switching valve which provides pressurized oil
for switching the driving priority valve.

4. The apparatus of claim 3, wherein the switching
valve is switched by driving pilot pressure discharged
from the operating unit when the combined opera-
tions of driving and swinging are performed by the
operation of the operating unit, and swing pilot pres-
sure discharged from the operating unit is supplied
to the driving priority valve.

5. The apparatus of claim 4, further comprising:

a bypass valve which controls pressurized oil
discharged from the second pump,

wherein the switching valve provides the swing pilot
pressure to the bypass valve when the combined
operations are performed.

6. The apparatus of claim 5, wherein the bypass valve
is positioned at the most downstream side of the sec-
ond pump, and allows the second pump to commu-
nicate with a hydraulic oil tank.
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