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Description

TECHNICAL FIELD

[0001] The present invention relates to a travelling
shock reducing device for construction machinery and a
control method for construction machinery using the
same, more particularly, to a travelling shock reducing
device for construction machinery configured to control
an amount of a hydraulic oil discharged from a hydraulic
pump and a control method for construction machinery
using the same.

BACKGROUND ART

[0002] Construction machinery, for example, wheel
type excavator may travel forward and backward using
a hydraulic oil discharged from a hydraulic pump. In here,
an amount of the hydraulic oil discharged from the hy-
draulic pump may be controlled by a manipulation
amount of a travel pedal.
[0003] Especially, in a quick start from stop, when a
driver slams quickly on the travel pedal, the amount of
the hydraulic oil discharged from the hydraulic pump may
be increased rapidly. Thus, a travel speed may be in-
creased rapidly thereby causing a shock on the driver.
[0004] EP 2 587 074 A1 describes a hydraulic pump
control system for construction machinery.
[0005] US 5,784,883 describes a method of controlling
speed change of a hydraulic drive device.
[0006] US 2014/366518 A1 describes a hydraulic sys-
tem of a construction machine and the system includes
a pressure reducing valve which is configured to control
a flow rate.

DISCLOSURE OF THE INVENTION

PROBLEMES TO BE SOLVED

[0007] An object of the present invention provides a
hydraulic system for wheel type construction machinery.

MEANS TO SOLVE THE PROBLEMS

[0008] According to the invention, a hydaulic system
is defined in independent claim 1.
[0009] In example embodiments, when a magnitude
of the pilot pump generated by the travel manipulation
portion is increased in a first ratio, a magnitude of the
pilot pump supplied from the pressure reducing valve to
the hydraulic pump may be increased in a second ratio
less than the first ratio.
[0010] In example embodiments, the travel manipula-
tion portion may include a travel pedal.
[0011] In example embodiments, the travelling shock
reducing device for construction machinery may further
include an angle sensor configured to detect an angle
change of the travel pedal.

[0012] In example embodiments, the sensing portion
may include a pressure sensor configured to detect a
change in the pilot pressure.
[0013] In example embodiments, the pressure sensor
may include a pressure switch.
[0014] In example embodiments, the pressure reduc-
ing valve may include electronic proportional pressure
reducing (EPPR) valve.
[0015] In example embodiments, the pressure reduc-
ing valve may control such that a magnitude of a second
pilot pressure adjusted by the pressure reducing valve
is in proportion to a control signal received from the con-
troller.
[0016] In example embodiments, the pressure reduc-
ing valve may control such that a magnitude of second
pilot pressure adjusted by the pressure reducing valve
is in inverse proportion to a control signal received from
the controller.
[0017] In example embodiments, the travelling shock
reducing device for construction machinery may further
include a regulator installed between the pressure reduc-
ing valve and the hydraulic pump.
[0018] In example embodiments, the hydraulic pump
may be a variable displacement hydraulic pump.

EFFECTS OF THE INVENTION

[0019] According to example embodiments, a travel-
ling shock reducing device for construction machinery
may control to gently increase an amount of a hydraulic
oil supplied to a travel motor even when a driver manip-
ulates quickly a travel manipulation portion. Thus, a
shock caused by the driver’s quick manipulation during
travel may be reduced.
[0020] However, the effect of the invention may not be
limited thereto, and may be expanded without being de-
viated from the concept and the scope of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021]

FIG. 1 is a hydraulic circuit diagram illustrating a trav-
el system for construction machinery which does not
form part of the claimed invention.
FIG. 2 is a graph illustrating operating characteristics
of a pressure reducing valve in FIG. 1.
FIG. 3 is a flow chart illustrating a method of control-
ling construction machinery using the travel system
in FIG. 1.
FIG. 4 is graphs illustrating changes in a pilot pres-
sure and an input current.
FIG. 5 is a hydraulic circuit diagram illustrating a trav-
el system for construction machinery which does not
form part of the claimed invention.
FIG. 6 is a graph illustrating operating characteristics
of a pressure reducing valve in FIG. 5.
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FIG. 7 is graphs illustrating changes in a pilot pres-
sure and an input current.
FIG. 8 is a hydraulic circuit diagram illustrating a hy-
draulic system for construction machinery in accord-
ance with example embodiments.

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Various example embodiments will be de-
scribed more fully hereinafter with reference to the ac-
companying drawings, in which example embodiments
are shown. Example embodiments may, however, be
embodied in many different forms and should not be con-
strued as limited to example embodiments set forth here-
in. Rather, these example embodiments are provided so
that this disclosure will be thorough and complete, and
will fully convey the scope of example embodiments to
those skilled in the art. In the drawings, the sizes and
relative sizes of components or elements may be exag-
gerated for clarity.
[0023] It will be understood that when an element or
layer is referred to as being "on," "connected to" or "cou-
pled to" another element or layer, it can be directly on,
connected or coupled to the other element or layer or
intervening elements or layers may be present. In con-
trast, when an element or layer is referred to as being
"directly on," "directly connected to" or "directly coupled
to" another element or layer, there are no intervening
elements or layers present. Like numerals refer to like
elements throughout. As used herein, the term "and/or"
includes any and all combinations of one or more of the
associated listed items.
[0024] It will be understood that, although the terms
first, second, third, etc. may be used herein to describe
various elements, components, regions, layers and/or
sections, these elements, components, regions, layers
and/or sections should not be limited by these terms.
These terms are only used to distinguish one element,
component, region, layer or section from another ele-
ment, component, region, layer or section. Thus, a first
element, component, region, layer or section discussed
below could be termed a second element, component,
region, layer or section without departing from the teach-
ings of example embodiments.
[0025] Spatially relative terms, such as "beneath," "be-
low," "lower," "above," "upper" and the like, may be used
herein for ease of description to describe one element or
feature’s relationship to another element(s) or feature(s)
as illustrated in the figures. It will be understood that the
spatially relative terms are intended to encompass dif-
ferent orientations of the device in use or operation in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, ele-
ments described as "below" or "beneath" other elements
or features would then be oriented "above" the other el-
ements or features. Thus, the exemplary term "below"
can encompass both an orientation of above and below.
The device may be otherwise oriented (rotated 90 de-

grees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly.
[0026] The terminology used herein is for the purpose
of describing particular example embodiments only and
is not intended to be limiting of example embodiments.
As used herein, the singular forms "a," "an" and "the" are
intended to include the plural forms as well, unless the
context clearly indicates otherwise. It will be further un-
derstood that the terms "comprises" and/or "comprising,"
when used in this specification, specify the presence of
stated features, integers, steps, operations, elements,
and/or components, but do not preclude the presence or
addition of one or more other features, integers, steps,
operations, elements, components, and/or groups there-
of.
[0027] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which example embodiments belong. It
will be further understood that terms, such as those de-
fined in commonly used dictionaries, should be interpret-
ed as having a meaning that is consistent with their mean-
ing in the context of the relevant art and will not be inter-
preted in an idealized or overly formal sense unless ex-
pressly so defined herein.
[0028] Hereinafter, preferable embodiments of the
present invention will be explained in detail with reference
to the accompanying drawings. Like numerals refer to
like elements throughout example embodiments, and
any further repetitive explanation concerning the similar
elements will be omitted.
[0029] FIG. 1 is a hydraulic circuit diagram illustrating
a travel system for construction machinery. FIG. 2 is a
graph illustrating operating characteristics of a pressure
reducing valve in FIG. 1.
[0030] Referring to FIGS. 1 and 2, a travel system for
construction machinery may include a hydraulic pump
10, a travel motor 20 receiving a hydraulic oil discharged
from the hydraulic pump 10 to travel the construction ma-
chinery, a main control valve 30 configured to control a
direction of the hydraulic oil supplied to the travel motor
20, a travel manipulation portion 40 to generate a pilot
pressure for controlling the hydraulic pump 10 in re-
sponse to a manipulation of a driver, and a travelling
shock reducing device configured to reduce shock
caused by driver’s quick handling for travel.
[0031] The construction machinery may include a
wheel excavator, a wheel loader, a forklift, etc. Herein-
after, a case that the construction machinery includes a
wheel type excavator will be explained for convenience
of explanation. The travelling shock reducing device ac-
cording to the inventive concept may be applied not be
limited to control only the wheel excavator, and may be
applied to the wheel loader, the forklift, etc.
[0032] The hydraulic pump 10 may be connected to an
output shaft of an engine. As the output shaft rotates, the
hydraulic pump 10 may be driven to discharge the hy-
draulic oil. The hydraulic oil may be stored in an oil tank
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T, and the hydraulic oil discharged from the hydraulic
pump 10 may be supplied to the travel motor 20, a swing
motor and actuators through the main control valve 30.
And then, the supplied hydraulic oil may be drained to
the oil tank T. In here, the actuators may include a hy-
draulic cylinder for driving a work apparatus such as a
boom, an arm, a bucket, etc.
[0033] In example embodiments, the hydraulic pump
10 may be a variable displacement hydraulic pump. For
example, the variable displacement hydraulic pump may
be a swash plate type axial piston pump. The swash plate
may be a disk installed at an oblique angle with respect
to a rotating axis of the hydraulic pump 10. An amount
of the hydraulic oil discharged from the hydraulic pump
10 may be changed according to the oblique angle with
respect to the rotating axis. That is, by varying the angle
of the swash plate, the amount of the hydraulic oil dis-
charged from the hydraulic pump 10 may be adjusted.
As the angle of the swash plate is increased, the amount
of the hydraulic oil discharged from the hydraulic pump
10 may be increased, while as the angle of the swash
plate is decreased, the amount of the hydraulic oil dis-
charged from the hydraulic pump 10 may be decreased.
[0034] The hydraulic motor 20 may receive the hydrau-
lic oil from the hydraulic pump 10 to generate a travel
driving force. The travel driving force may be transferred
to a driving axle via a transmission connected to the hy-
draulic motor 20. Thus, the construction machine may
travel forward and backward.
[0035] The main control valve 30 may receive the hy-
draulic oil from the hydraulic pump 10 to control a pres-
sure, an amount, a direction, etc of the hydraulic oil sup-
plied to the travel motor 20. For example, the main control
valve may control the direction of the hydraulic oil sup-
plied to the travel motor such that the construction ma-
chinery may travel forward or backward according to the
direction of the supplied hydraulic oil and perform various
works using the work apparatus.
[0036] One hydraulic pump 10 and one travel motor
20 connected by the main control valve 30 are illustrated
in FIG. 1, however, it may not be limited thereto. For
example, the main control valve may be connected to a
plurality of hydraulic motors, and the main control valve
may control an amount of the hydraulic oil supplied to
the swing motor and the actuators.
[0037] The travel manipulation portion 40 may be in-
stalled in a cabin of the construction machinery, and may
generate a pilot pressure corresponding to the manipu-
lation of a driver. The pilot pressure may be supplied to
the hydraulic pump 10 to control the angle of the swash
plate, or may be supplied to the main control valve 30 to
control the amount of the hydraulic oil supplied to the
travel motor 20. For example, the travel manipulation por-
tion may be a travel pedal.
[0038] In particular, the construction machinery may
include a pilot pump (not illustrated) which supplies a
control oil for controlling the swash plate and/or the main
control valve 30. For example, the control oil may include

a material substantially the same as the hydraulic oil. The
pilot pump may be connected to the output shaft of the
engine, and as the output shaft rotates, the pilot pump
may be driven to discharge the control oil. In this case,
the discharged control oil may have a pilot pressure cor-
responding to the manipulation of a driver. For example,
as a driver manipulates the travel manipulation portion
40, the travel manipulation portion 40 may generate a
pilot pressure corresponding to the manipulation signal.
The pilot pressure may be supplied to the hydraulic pump
10 through a pilot line 50, to thereby control the angle of
the swash angle.
[0039] In example embodiments, the pilot line 50 may
include a first pilot line 52 and a second pilot line 54. In
this case, the first pilot line 52 may be a pilot line between
the travel manipulation portion 40 and a below mentioned
pressure reducing valve 120, and the second pilot line
54 may be a pilot line between the pressure reducing
valve 120 and the hydraulic pump 10.
[0040] Hereinafter, a pressure of the control oil flowing
through the first pilot line 52 may be referred to as a first
pilot pressure, and a pressure of the control oil flowing
through the second pilot line 54. In this case, the first pilot
pressure may be the pilot pressure corresponding to the
manipulation signal of a driver, and the second pilot pres-
sure may be a pilot pressure of the control oil supplied
to the hydraulic pump 10 for controlling the angle of the
swash plate.
[0041] In example embodiments, the travelling shock
reducing device may further include a regulator 140 in-
stalled in the pilot line 50. The regulator 140 may control
to maintain an amount and a pressure of the hydraulic
oil discharged from the hydraulic pump 10 constantly re-
gardless of load.
[0042] The travelling shock reducing device may in-
clude a pressure sensor 100 configured to detect the pilot
pressure generated by the travel manipulation portion
40, an angle sensor 110 configured to detect a manipu-
lation amount of the manipulation portion 40, a controller
130 configured to receive information detected from the
sensors 100, 110 and to generate a control signal for
controlling the pilot pressure, and the pressure reducing
valve 120 configured to control a magnitude of the pilot
pressure according to the control signal.
[0043] The pressure sensor 100 may be installed in
the first pilot line 52, and may detect the magnitude of
the first pilot pressure. The detected pressure information
may be transmitted to the controller 130 through wireless
transmission, for example, CAN (controller area net-
work), LIN (local interconnect network), FlexRay, etc. Al-
ternatively, the pressure sensor may be connected to the
controller 130 through a wire.
[0044] For example, the pressure sensor may be a
pressure switch. The pressure switch may compare the
pressure of the first pilot line 52 with a predetermined
pressure to be turned ON or OFF. That is, when the first
pilot pressure is greater than or identical to the predeter-
mined pressure, the pressure switch may be turned ON
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and the pressure information may be transmitted to the
controller 130. Alternatively, the pressure sensor 100
may transmit the first pilot pressure to the controller 130
constantly or periodically.
[0045] The angle sensor 110 may be installed in the
travel manipulation portion 40, and may detect a manip-
ulation amount of the travel manipulation portion 40. For
example, the angle sensor may detect a change in an
inclination angle of the travel manipulation portion with
respect to a gravitational direction, or a change in a rel-
ative position between the travel manipulation portion
and a bottom surface of the cabin. The detected angle
information may be transmitted to the controller 130
through wireless transmission, for example, CAN (con-
troller area network), LIN (local interconnect network),
FlexRay, etc. Alternatively, the angle pressure sensor
may be connected to the controller 130 through a wire.
[0046] In example embodiments, the travelling shock
reducing device may include the pressure sensor 100
and may not include the angle sensor 110. Alternatively,
the travelling shock reducing device may include the an-
gle sensor 110 and may not include the pressure sensor
100.
[0047] The pressure of the control oil flowing through
the first pilot line 52, that is, the first pilot pressure may
be determined by the manipulation amount of a driver.
Here, the manipulation amount may be in proportion to
the extent that the driver manipulates the travel manip-
ulation portion 40. Accordingly, the angle of the travel
manipulation portion 40 detected by the angle sensor
110 and the first pilot pressure detected by the pressure
sensor 100 may be converted to each other. Accordingly,
the travelling shock reducing device may include any one
selected from the pressure sensor 100 and the angle
sensor 110.
[0048] The pressure reducing valve 120 may be in-
stalled in the pilot line 50, and may receive the control
signal from the controller 130. The pressure reducing
valve 120 may control the magnitude of the second pilot
pressure supplied to the hydraulic pump 10 correspond-
ing the received control signal.
[0049] For example, the pressure reducing valve may
include electronic proportional pressure reducing (EP-
PR) valve. The electronic proportional pressure reducing
valve may generate a pilot pressure corresponding to the
magnitude of the received control signal, for example,
the magnitude of current. That is, the magnitude of the
second pilot pressure may be determined according to
the magnitude of the control signal received from the con-
troller 130.
[0050] In example embodiments, the pressure reduc-
ing valve 120 may control such that the magnitude of the
second pilot pressure may be in inverse proportion to the
control signal received from the controller 130.
[0051] As illustrated in FIG. 2, when the control signal
of a first current C1 is inputted to the pressure reducing
valve 120, the magnitude of the second pilot pressure
may be a first pressure P1 (point A). When the control

signal of a second current C2 is inputted to the pressure
reducing valve 120, the magnitude of the second pilot
pressure may be a second pressure P2 (point B). Here,
the second current C2 may be greater than the first cur-
rent C1, and the first pressure P1 may be greater than
the second pressure P2. That is, the greater the magni-
tude of the control signal inputted to the pressure reduc-
ing valve 120 is, the less the magnitude of the second
pilot pressure outputted through the second pilot line 54
is.
[0052] The controller 130 may receive the information
on the pressure of the first pilot line 52 and the information
on the manipulation amount of the travel manipulation
portion 40 from the pressure sensor 100 and the angle
sensor 110. The controller 130 may determine whether
or not the driver manipulates quickly the travel manipu-
lation portion 40, based on the received information.
When it is determined that the driver manipulates quickly
the travel manipulation portion 40, the control signal may
be outputted to the pressure reducing valve 120 to control
such that the second pilot pressure may be increased
gently. When the second pilot pressure is increased gen-
tly, the angle of the swash plate of the hydraulic pump
10 may be increased gently, and accordingly, the amount
of the hydraulic oil supplied to the travel motor 20 may
be increased gently. Thus, the travelling shock caused
by the driver’s quick manipulation may be reduced. For
example, the controller may be an electronic control unit
(ECU).
[0053] As mentioned above, the travelling shock re-
ducing device for construction machinery in accordance
with example embodiments, may control to gently in-
crease the amount of the hydraulic oil supplied to the
travel motor 20 even when the driver manipulates quickly
the travel manipulation portion 40.
[0054] FIG. 3 is a flow chart illustrating a method of
controlling construction machinery using the travel sys-
tem in FIG. 1. FIG. 4 is graphs illustrating changes in a
pilot pressure and an input current.
[0055] Referring to FIGS. 3 and 4, manipulation infor-
mation on a travel manipulation portion may be obtained
(S100).
[0056] In particular, as a driver manipulates the travel
manipulation portion, a first pilot pressure may be gen-
erated in a first pilot line 52 corresponding to the manip-
ulation amount. A controller 130 may receive information
on the first pilot pressure from a pressure sensor 100
installed in the first pilot line 52. Alternatively, the con-
troller 130 may receive information on an angle of the
travel manipulation portion 40 from an angle sensor in-
stalled in the travel manipulation portion 40. The control-
ler 130 may determine a manipulation state of the travel
manipulation portion 40 using the received pressure in-
formation or angle information. For example, the travel
manipulation portion may be a travel pedal.
[0057] Then, whether or not the driver manipulates
quickly the travel manipulation portion may be deter-
mined (S110).
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[0058] In example embodiments, when the first pilot
pressure inputted from the pressure sensor 100 is greater
than or identical to a predetermined pressure, the con-
troller 130 may determined that the driver has manipu-
lated quickly the travel manipulation portion 40. Here, the
predetermined pressure may be set in consideration of
dimensions of the construction machinery, kinds of a se-
lected change gear step, working conditions, etc.
[0059] Alternatively, when a change in the angle of the
travel manipulation portion 40 inputted from the angle
sensor 110 is greater than or identical to a predetermined
angle, the controller 130 may determined that the driver
has manipulated quickly the travel manipulation portion
40. The predetermined pressure may be set in consid-
eration of dimensions of the construction machinery,
kinds of a selected change gear step, working conditions,
etc.
[0060] When it is determined that the driver manipu-
lates quickly the travel manipulation portion, an amount
of a hydraulic oil discharged from a hydraulic motor may
be controlled to be increased gently (S120).
[0061] When the driver manipulates quickly the travel
manipulation portion 40, the amount and pressure of the
hydraulic oil discharged from the hydraulic pump 10 may
be increased suddenly. In this case a travel acceleration
speed of the construction machinery may be excessively
large, thereby causing shock. In order to prevent the
shock, the controller 130 may control such that an angle
of a swash angle of the hydraulic pump 10 may be in-
creased gently. Thus, a rapid increase in the amount of
the hydraulic oil discharged from the hydraulic pump 10
may be prevented, to thereby suppress the travelling
shock.
[0062] In particular, as the driver manipulates the travel
manipulation portion 40, a first pilot pressure may be gen-
erated in the first pilot line 52 corresponding to the ma-
nipulation amount. The pressure sensor 100 may detect
and provide the first pilot pressure to the controller 130.
The controller 130 may compare the first pilot pressure
with the predetermined pressure to determine whether
or not the driver manipulates quickly the travel manipu-
lation portion 40. When it is determined that the driver
manipulates quickly the travel manipulation portion 40,
the controller 130 may increase the magnitude of the
current inputted to the pressure reducing valve 120. As
the input current is increased, the pressure reducing
valve 120 may be switched to the right direction. Thus,
the pilot pressure supplied to the swash plate, that is, the
second pilot pressure may be decreased to be less than
the first pilot pressure. Then, the controller 130 may de-
crease the magnitude of the input current gently. Thus,
the second pilot pressure may be increased gently until
the second pilot pressure reaches the magnitude of the
first pilot pressure, and accordingly, the amount of the
hydraulic oil discharged from the hydraulic pump 10 may
be increased gently.
[0063] The process of controlling the pilot pressure by
the controller 130 is illustrated in FIG. 4.

[0064] Referring to FIG. 4, in a state (first zone, I) that
a driver does not manipulate the travel manipulation por-
tion 40, the first and second pilot pressures may be zero,
and the current inputted to the pressure reducing valve
120 may be a minimum value.
[0065] Then, when the driver manipulates quickly the
travel manipulation portion 40 (second zone, II), the first
pilot pressure may be increased quickly corresponding
to the manipulation amount of the travel manipulation
portion 40. In here, the controller 130 may increase quick-
ly the current inputted to the pressure reducing valve 120.
As illustrated in FIG. 2, since the magnitude of the second
pilot pressure is reverse proportional to the magnitude
of the current inputted to the pressure reducing valve
120, the increase in the second pilot pressure may not
be relatively large. Then, the controller 120 may decrease
gently the magnitude of the current inputted to the pres-
sure reducing valve 120. Thus, the second pilot pressure
may be increased gently until the second pilot pressure
reaches the magnitude of the first pilot pressure (third
zone, III).
[0066] In example embodiments, a decreasing rate of
the input current and an increasing rate of the second
pilot pressure may be set in consideration of dimensions
of the construction machinery, kinds of a selected change
gear step, working conditions, etc. In FIG 4, the input
current is decreased in a linear fashion, however, it may
not be limited thereto. For example, the input current may
be decreased in a parabolic fashion, or decreased in
stages.
[0067] As mentioned above, in the control method of
construction machinery according to example embodi-
ments, the amount of the hydraulic oil supplied to the
travel motor 20 may be increased gently. Thus, even
when the driver manipulates quickly the travel manipu-
lation portion 40, the travelling shock may be prevented
to thereby provide smooth travel.
[0068] FIG. 5 is a hydraulic circuit diagram illustrating
a travel system for construction machinery. FIG. 6 is a
graph illustrating operating characteristics of a pressure
reducing valve in FIG. 5. The hydraulic system for con-
struction machinery may be substantially the same as or
similar to the travel system for construction machinery
as described with reference to FIG. 1, except a pressure
reducing valve 122. Thus, same reference numerals will
be used to refer to the same or like elements and any
further repetitive explanation concerning the above ele-
ments will be omitted.
[0069] Referring to FIGS. 5 and 6, a travel system for
construction machinery may include a hydraulic pump
10 to discharge a hydraulic oil, a travel motor 20 receiving
the hydraulic oil to travel the construction machinery, a
main control valve 30 configured to control the hydraulic
oil supplied to the travel motor 20, a travel manipulation
portion 40 to generate a pilot pressure for controlling an
amount of the hydraulic oil discharged from the hydraulic
pump 10 in response to a manipulation of a driver, and
a travelling shock reducing device configured to reduce
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shock caused by driver’s quick handling for travel.
[0070] The travelling shock reducing device may in-
clude a pressure sensor 100 configured to detect the pilot
pressure generated by the travel manipulation portion
40, an angle sensor 110 configured to detect a manipu-
lation amount of the manipulation portion 40, a controller
130 configured to receive information detected from the
sensors 100, 110 and to generate a control signal for
controlling the pilot pressure, and a pressure reducing
valve 122 configured to control a magnitude of the pilot
pressure according to the control signal.
[0071] The pressure reducing valve 122 may be in-
stalled in a pilot line 50, and may receive the control signal
from the controller 130. The pressure reducing valve 122
may control the magnitude of a second pilot pressure
supplied to the hydraulic pump 10 corresponding the re-
ceived control signal.
[0072] For example, the pressure reducing valve may
include electronic proportional pressure reducing (EP-
PR) valve. The electronic proportional pressure reducing
valve may generate a pilot pressure corresponding to the
magnitude of the received control signal, for example,
the magnitude of current. That is, the magnitude of the
second pilot pressure may be determined according to
the magnitude of the control signal received from the con-
troller 130.
[0073] In example embodiments, the pressure reduc-
ing valve 122 may control such that the magnitude of the
second pilot pressure may be in proportion to the control
signal received from the controller 130.
[0074] As illustrated in FIG. 6, when the control signal
of a third current C3 is inputted to the pressure reducing
valve 122, the magnitude of the second pilot pressure
may be a third pressure P3 (point D). When the control
signal of a fourth current C4 is inputted to the pressure
reducing valve 122, the magnitude of the second pilot
pressure may be a fourth pressure P4 (point E). Here,
the fourth current C4 may be greater than the third current
C3, and the fourth pressure P4 may be greater than the
third pressure P3. That is, the greater the magnitude of
the control signal inputted to the pressure reducing valve
122 is, the greater the magnitude of the second pilot pres-
sure outputted through the second pilot line 54 is.
[0075] As mentioned above, the travelling shock re-
ducing device for construction machinery according to
example embodiments, may control to gently increase
the amount of the hydraulic oil supplied to the travel motor
20 even when the driver manipulates quickly the travel
manipulation portion 40.
[0076] FIG. 7 is graphs illustrating changes in a pilot
pressure and an input current. The control method of
FIG. 7 may be substantially the same as or similar to the
control method for construction machinery as described
with reference to FIGS. 3 and 4, except changes in a
second pilot pressure and an input current. Thus, same
reference numerals will be used to refer to the same or
like elements and any further repetitive explanation con-
cerning the above elements will be omitted.

[0077] Referring to FIG. 7, in a state (fourth zone, IV)
that a driver does not manipulate the travel manipulation
portion 40, the first and second pilot pressures may be
zero, and the current inputted to the pressure reducing
valve 122 may be a minimum value.
[0078] Then, when the driver manipulates quickly the
travel manipulation portion 40 (fifth zone, V), the first pilot
pressure may be increased quickly corresponding to the
manipulation amount of the travel manipulation portion
40. In here, the controller 130 may increase gently the
current inputted to the pressure reducing valve 122. As
illustrated in FIG. 6, since the magnitude of the second
pilot pressure is proportional to the magnitude of the cur-
rent inputted to the pressure reducing valve 122, the sec-
ond pilot pressure may be increased gently. Then, the
controller 130 may increase gently the magnitude of the
current inputted to the pressure reducing valve 122.
Thus, the second pilot pressure may be increased gently
until the second pilot pressure reaches the magnitude of
the first pilot pressure (sixth zone, VI).
[0079] In example embodiments, an increasing rate of
the input current and an increasing rate of the second
pilot pressure may be set in consideration of dimensions
of the construction machinery, kinds of a selected change
gear step, working conditions, etc. In FIG 7, the input
current is increased in a linear fashion, however, it may
not be limited thereto. For example, the input current may
be increased in a parabolic fashion, or increased in stag-
es.
[0080] As mentioned above, in the control method of
construction machinery according to example embodi-
ments, the amount of the hydraulic oil supplied to the
travel motor 20 may be increased gently. Thus, even
when the driver manipulates quickly the travel manipu-
lation portion 40, the travelling shock may be prevented
to thereby provide smooth travel.
[0081] FIG. 8 is a hydraulic circuit diagram illustrating
a hydraulic system for construction machinery in accord-
ance with example embodiments. The hydraulic system
for construction machinery may be substantially the
same as or similar to the hydraulic system for construc-
tion machinery as described with reference to FIG. 1,
except a work manipulation portion and a shuttle valve.
Thus, same reference numerals will be used to refer to
the same or like elements and any further repetitive ex-
planation concerning the above elements will be omitted.
[0082] Referring to FIG. 8, a hydraulic system for con-
struction machinery may include a hydraulic pump 10 to
discharge a hydraulic oil, a travel motor 20 receiving the
hydraulic oil to travel the construction machinery, an ac-
tuator 22 receiving the hydraulic oil to drive a work ap-
paratus of the construction machinery, a travel manipu-
lation portion 40 and a wok manipulation portion 42 to
generate a pilot pressure for controlling an amount of the
hydraulic oil discharged from the hydraulic pump 10 in
response to a manipulation of a driver, and a travelling
shock reducing device configured to reduce shock
caused by driver’s quick operation of the travel manipu-
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lation portion 40.
[0083] In example embodiments, the travel manipula-
tion portion 40 may generate a first pilot pressure for con-
trolling an amount of the hydraulic oil supplied to the travel
motor 20. For example, the travel manipulation portion
40 may include a travel pedal. The travel manipulation
portion 40 may generate a third pilot pressure for con-
trolling an amount of the hydraulic oil supplied to the ac-
tuator 22 for driving the work apparatus. For example,
the work manipulation portion 42 may include a joystick.
The actuator 22 may include a swing motor, a boom cyl-
inder, an arm cylinder, a bucket cylinder, etc.
[0084] The first pilot pressure generated from the travel
manipulation portion 40 may be supplied to the hydraulic
pump 10 through a pilot line 50. The third pilot pressure
generated from the work manipulation portion 42 may be
supplied to the hydraulic pump 10 through a third pilot
line 60. The hydraulic system according to the invention
further includes a shuttle valve 150 which selects and
outputs a higher pressure of two pressures inputted
through an outlet portion. First and second end portions
of an inlet of the shuttle valve may be connected to the
pilot line 50 and the third pilot line 60 respectively.
[0085] In particular, the pilot line 50 may include a first
pilot line 52 and a second pilot line 54. The first pilot line
52 may connect the travel manipulation portion 40 and
a pressure reducing valve 120, and the second pilot line
54 may connect the pressure reducing valve 120 and the
first end portion of the inlet of the shuttle valve 150. The
third pilot line 60 may connect the work manipulation por-
tion 42 and the second end portion of the inlet of the
shuttle valve 150. A fourth pilot line 70 may connect the
outlet of the shuttle valve 150 and a regulator 140.
[0086] Accordingly, the shuttle valve 150 may select a
higher pressure of a second pilot pressure adjusted by
the pressure reducing valve 120 and the third pilot pres-
sure generated by the work manipulation portion 42 and
output to a regulator 140.
[0087] The present invention has been explained with
reference to preferable embodiments, however, those
skilled in the art may understand that the present inven-
tion may be modified or changed without being deviated
from the concept and the scope of the present invention
disclosed in the following claims.

<The description of the reference numerals>

[0088]

10: hydraulic pump 20: travel motor
22: actuator 30: main control valve
40: travel manipulation portion 42: work manipula-
tion portion
50: pilot line 52: first pilot line
54: second pilot line 60: third pilot line
70: fourth pilot line 100: pressure sensor
110: angle sensor 120, 122: pressure reducing valve
130: controller 140: regulator

150: shuttle valve T: oil tank

Claims

1. A hydraulic system for wheel type construction ma-
chinery, comprising:

a hydraulic pump (10);
a travel motor (20) configured to receive a hy-
draulic oil discharged from the hydraulic pump
(10) to travel the construction machinery;
an actuator (22) configured to receive the hy-
draulic oil from the hydraulic pump (10) to drive
a work apparatus of the construction machinery;
a travel manipulation portion (40) configured to
generate a first pilot pressure for controlling an
amount of the hydraulic oil discharged from the
hydraulic pump (10) to be supplied to the travel
motor (20), wherein the first pilot pressure gen-
erated from the travel manipulation portion (40)
is supplied to the hydraulic pump (10) through
a pilot line (50);
a work manipulation portion (42) comprising a
joystick and configured to generate a third pilot
pressure for controlling an amount of the hydrau-
lic oil to be supplied to the actuator (22), wherein
the third pilot pressure is supplied to the hydrau-
lic pump (10) through a third pilot line (60);
a sensing portion configured to detect a manip-
ulation change of the travel manipulation por-
tion;
a pressure reducing valve (120) installed be-
tween the travel manipulation portion (40) and
the hydraulic pump (10) to control the first pilot
pressure supplied to the hydraulic pump (10);
a controller (130) receiving information on the
manipulation change from the sensing portion,
and configured to control an operation of the
pressure reducing valve (120) such that the first
pilot pressure is gently increased when the ma-
nipulation change of the travel manipulation por-
tion (40) is greater than a predetermined value;
and
a shuttle valve (150) connected to the pilot line
(50) and the third pilot line (60) respectively and
configured to select and output a higher pres-
sure of the first pilot pressure controlled by the
pressure reducing valve (120) and the third pilot
pressure,
wherein the pressure reducing valve (120) is in-
stalled in the pilot line (50) that connects the trav-
el manipulation portion (40) and the shuttle valve
(120).

2. The hydraulic system for wheel type construction
machinery of claim 1, wherein when a magnitude of
the pilot pump generated by the travel manipulation
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portion (40) is increased in a first ratio, a magnitude
of the pilot pump supplied from the pressure reducing
valve (120) to the hydraulic pump (10) is increased
in a second ratio less than the first ratio.

3. The hydraulic system for wheel type construction
machinery of claim 1, wherein the travel manipula-
tion portion (40) includes a travel pedal.

4. The hydraulic system for wheel type construction
machinery of claim 3, further comprising an angle
sensor configured to detect an angle change of the
travel pedal.

5. The hydraulic system for wheel type construction
machinery of claim 4, wherein the sensing portion
includes a pressure sensor (100) configured to de-
tect a change in the first pilot pressure.

6. The hydraulic system for wheel type construction
machinery of claim 5, wherein the pressure sensor
(100) includes a pressure switch.

7. The hydraulic system for wheel type construction
machinery of claim 1, wherein the pressure reducing
valve (120) includes electronic proportional pressure
reducing (EPPR) valve.

8. The hydraulic system for wheel type construction
machinery of claim 7, wherein the pressure reducing
valve (120) controls such that a magnitude of a sec-
ond pilot pressure adjusted by the pressure reducing
valve (120) is in proportion to a control signal re-
ceived from the controller (130).

9. The hydraulic system for wheel type construction
machinery of claim 7, wherein the pressure reducing
valve (120) controls such that a magnitude of a sec-
ond pilot pressure adjusted by the pressure reducing
valve (120) is in inverse proportion to a control signal
received from the controller (130).

10. The hydraulic system for wheel type construction
machinery of claim 1, further comprising a regulator
installed between the pressure reducing valve (120)
and the hydraulic pump (10).

11. The hydraulic system for construction machinery of
claim 1, wherein the hydraulic pump (10) is a variable
displacement hydraulic pump (10).

Patentansprüche

1. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen, umfassend:

eine Hydraulikpumpe (10);

einen Fahrmotor (20), der so eingerichtet ist,
dass er ein von der Hydraulikpumpe (10) abge-
gebenes Hydrauliköl empfängt, um die Bauma-
schine im Fahrbetrieb zu bewegen;
einen Aktuator (22), der so eingerichtet ist, dass
es das Hydrauliköl von der Hydraulikpumpe (10)
empfängt, um ein Arbeitsgerät der Baumaschi-
ne anzutreiben;
einen Fahrmanipulationsabschnitt (40), der so
eingerichtet ist, dass er einen ersten Pilotdruck
zum Steuern eines Betrages des von der Hy-
draulikpumpe (10) abgegebenen Hydrauliköls
erzeugt, das dem Fahrmotor (20) zuzuführen ist,
wobei der von dem Fahrmanipulationsabschnitt
(40) erzeugte erste Pilotdruck der Hydraulik-
pumpe (10) über eine Pilotleitung (50) zugeführt
wird;
einen Arbeitsmanipulationsabschnitt (42), der
einen Joystick umfasst und so eingerichtet ist,
dass er einen dritten Pilotdruck zum Steuern ei-
nes Betrages des dem Aktuator (22) zuzufüh-
renden Hydrauliköls erzeugt, wobei der dritte Pi-
lotdruck der Hydraulikpumpe (10) über eine drit-
te Pilotleitung (60) zugeführt wird;
einen Abfühlabschnitt, der so eingerichtet ist,
dass er eine Manipulationsänderung des Fahr-
manipulationsabschnitts detektiert;
ein Druckreduzierventil (120), das zwischen
dem Fahrmanipulationsabschnitt (40) und der
Hydraulikpumpe (10) installiert ist, um den der
Hydraulikpumpe (10) zugeführten ersten Pilot-
druck zu steuern;
einen Controller (130), der Informationen über
die Manipulationsänderung von dem Abfühlab-
schnitt empfängt und dafür eingerichtet ist, ei-
nen Betrieb des Druckreduzierventils (120) so
zu steuern, dass der erste Pilotdruck sanft er-
höht wird, wenn die Manipulationsänderung des
Fahrmanipulationsabschnitts (40) größer als ein
vorbestimmter Wert ist; und
ein Wechselventil (150), das mit der Pilotleitung
(50) bzw. der dritten Pilotleitung (60) verbunden
und dafür eingerichtet ist, einen höheren Druck
des ersten Pilotdrucks, der durch das Druckre-
duzierventil (120) gesteuert wird, und des dritten
Pilotdrucks auszuwählen und auszugeben,
wobei das Druckreduzierventil (120) in der Pi-
lotleitung (50) installiert ist, die den Fahrmani-
pulationsabschnitt (40) und das Wechselventil
(120) verbindet.

2. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 1, wobei, wenn eine Grö-
ßenordnung der Pilotpumpe, die durch den Fahrma-
nipulationsabschnitt (40) erzeugt wird, in einem ers-
ten Verhältnis erhöht wird, eine Größenordnung der
Pilotpumpe, die von dem Druckreduzierventil (120)
zu der Hydraulikpumpe (10) geführt wird, in einem
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zweiten Verhältnis, das kleiner als das erste Verhält-
nis ist, erhöht wird.

3. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 1, wobei der Fahrmanipula-
tionsabschnitt (40) ein Fahrpedal umfasst.

4. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 3, das des Weiteren einen
Winkelsensor umfasst, der dafür eingerichtet ist, ei-
ne Winkeländerung des Fahrpedals zu detektieren.

5. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 4, wobei der Abfühlabschnitt
einen Drucksensor (100) umfasst, der dafür einge-
richtet ist, eine Änderung des ersten Pilotdrucks zu
detektieren.

6. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 5, wobei der Drucksensor
(100) einen Druckschalter umfasst.

7. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 1, wobei das Druckreduzier-
ventil (120) ein elektronisches Proportional-Druckre-
duzierventil (Electronic Proportional Pressure Redu-
cing, EPPR) umfasst.

8. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 7, wobei das Druckreduzier-
ventil (120) veranlasst, dass eine Größenordnung
eines zweiten Pilotdrucks, der durch das Druckre-
duzierventil (120) eingestellt wird, proportional zu ei-
nem von dem Controller (130) empfangenen Steu-
ersignal ist.

9. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 7, wobei das Druckreduzier-
ventil (120) veranlasst, dass eine Größenordnung
eines zweiten Pilotdrucks, der durch das Druckre-
duzierventil (120) eingestellt wird, umgekehrt pro-
portional zu einem von dem Controller (130) emp-
fangenen Steuersignal ist.

10. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 1, das des Weiteren einen
Regler umfasst, der zwischen dem Druckreduzier-
ventil (120) und der Hydraulikpumpe (10) installiert
ist.

11. Hydrauliksystem für auf Rädern fahrende Bauma-
schinen nach Anspruch 1, wobei die Hydraulikpum-
pe (10) eine Verstellhydraulikpumpe (10) ist.

Revendications

1. Système hydraulique pour machine de construction

du type à roues, comprenant :

une pompe hydraulique (10) ;
un moteur de déplacement (20) conçu pour re-
cevoir une huile hydraulique refoulée par la
pompe hydraulique (10) afin de déplacer la ma-
chine de construction ;
un actionneur (22) conçu pour recevoir l’huile
hydraulique en provenance de la pompe hy-
draulique (10) afin d’entraîner un appareil de tra-
vail de la machine de construction ;
une partie de manœuvre de déplacement (40)
conçue pour engendrer une première pression
de pilotage permettant de commander une
quantité de l’huile hydraulique refoulée par la
pompe hydraulique (10) pour être fournie au mo-
teur de déplacement (20), dans lequel la pre-
mière pression de pilotage engendrée à partir
de la partie de manœuvre de déplacement (40)
est fournie à la pompe hydraulique (10) par l’in-
termédiaire d’une canalisation de pilotage (50) ;
une partie de manœuvre de travail (42) compre-
nant un levier de commande et étant conçue
pour engendrer une troisième pression de pilo-
tage pour commander une quantité de l’huile à
hydraulique à fournir à l’actionneur (22), dans
lequel la troisième pression de pilotage est four-
nie à la pompe hydraulique (10) par l’intermé-
diaire d’une troisième canalisation de pilotage
(60) ;
une partie de détection conçue pour détecter
une variation de manœuvre de la partie de
manœuvre de déplacement ;
un réducteur de pression (120) installé entre la
partie de manœuvre de déplacement (40) et la
pompe hydraulique (10) pour commander la
première pression de pilotage fournie à la pom-
pe hydraulique (10) ;
un dispositif de commande (130) recevant des
informations sur la variation de manœuvre en
provenance de la partie de détection, et étant
conçu pour commander un actionnement du ré-
ducteur de pression (120) de manière que la pre-
mière pression de pilotage augmente douce-
ment lorsque la variation de manœuvre de la
partie de manœuvre de déplacement (40) est
supérieure à une valeur prédéterminée ; et
une vanne sélecteur de circuit (150) raccordée
à la canalisation de pilotage (50) et à la troisième
canalisation de pilotage (60), respectivement,
et conçue pour sélectionner et délivrer la plus
élevée entre la première pression de pilotage
commandée par le réducteur de pression (120)
et la troisième pression de pilotage,
dans lequel le réducteur de pression (120) est
installé sur la canalisation de pilotage (50) qui
relie la partie de manœuvre de déplacement
(40) et la vanne sélecteur de circuit (120).
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2. Système hydraulique pour machine de construction
du type à roues, selon la revendication 1, dans le-
quel, lorsqu’une grandeur de la pompe de pilotage,
engendrée par la partie de manœuvre de déplace-
ment (40), augmente dans un premier rapport, une
grandeur de la pompe de pilotage, fournie par le ré-
ducteur de pression (120) à la pompe hydraulique
(10), augmente dans un second rapport inférieur au
premier rapport.

3. Système hydraulique pour machine de construction
du type à roues, selon la revendication 1, dans lequel
la partie de manœuvre de déplacement (40) inclut
une pédale de déplacement.

4. Système hydraulique pour machine de construction
du type à roues, selon la revendication 3, compre-
nant en outre un capteur d’angle, conçu pour détec-
ter une variation d’angle de la pédale de déplace-
ment.

5. Système hydraulique pour machine de construction
du type à roues, selon la revendication 4, dans lequel
la partie de détection inclut un capteur de pression
(100) conçu pour détecter une variation de la pre-
mière pression de pilotage.

6. Système hydraulique pour machine de construction
du type à roues, selon la revendication 5, dans lequel
le capteur de pression (100) inclut un pressostat.

7. Système hydraulique pour machine de construction
du type à roues, selon la revendication 1, dans lequel
le réducteur de pression (120) inclut un réducteur de
pression proportionnel électronique (EPPR, electro-
nic proportional pressure reducing valve).

8. Système hydraulique pour machine de construction
du type à roues, selon la revendication 7, dans lequel
le réducteur de pression (120) agit de manière
qu’une grandeur de seconde pression de pilotage
ajustée par le réducteur de pression (120) soit pro-
portionnelle à un signal de commande reçu en pro-
venance du dispositif de commande (130).

9. Système hydraulique pour machine de construction
du type à roues, selon la revendication 7, dans lequel
le réducteur de pression (120) agit de manière
qu’une grandeur de seconde pression de pilotage
ajustée par le réducteur de pression (120) soit inver-
sement proportionnelle à un signal de commande
reçu en provenance du dispositif de commande
(130).

10. Système hydraulique pour machine de construction
du type à roues, selon la revendication 1, compre-
nant en outre un régulateur installé entre le réducteur
de pression (120) et la pompe hydraulique (10).

11. Système hydraulique pour machine de construction,
selon la revendication 1, dans lequel la pompe hy-
draulique (10) est une pompe hydraulique à cylin-
drée variable (10).
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