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(57) ABSTRACT

Disclosed are a method and an apparatus for controlling a
clutch using a fail-safe valve, and the apparatus includes: a
fail-safe valve which is moved to the left or right according to
an on-off operation of an on-off solenoid valve; and a control
unit configured to control the fail-safe valve through the on-
off solenoid valve; wherein when engine torque is a predeter-
mined reference value or more, the control unit turns off the
on-off solenoid valve to move the fail-safe valve for applying
line pressure to the clutch, and when the engine torque is
lower than the predetermined reference value, the control unit
turns on the on-off solenoid valve to move the fail-safe valve
for applying control pressure to the clutch.
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METHOD AND APPARATUS FOR
CONTROLLING CLUTCH USING FAIL-SAFE
VALVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2014-0098932 filed in the
Korean Intellectual Property Office on Aug. 1, 2014, the
entire contents of which are incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to a method and an
apparatus for controlling a clutch using a fail-safe valve.

BACKGROUND ART

[0003] In an automatic transmission which is applied to a
vehicle, a gear shift control apparatus controls hydraulic pres-
sure by controlling a plurality of solenoid valves in accor-
dance with a traveling speed of the vehicle, an opening degree
of a throttle valve, and various detection conditions, such that
a shift gear at a target gear shift stage is operated, and as a
result, a gear shift operation is automatically performed.
[0004] That is, when a driver changes a range of the gear
shift lever to a desired gear shift stage, a port change of a
manual valve is performed, and hydraulic pressure supplied
from an oil pump is selectively applied to various operational
elements of a shift gear mechanism in accordance with a duty
control of the solenoid valve, such that the gear shift operation
is performed.

[0005] Meanwhile, when high torque is applied to a specific
clutch, pressure corresponding to the high torque needs to be
applied to the clutch, but in the related art, a slip may occur in
the clutch due to a limitation of pressure that can be controlled
by the solenoid valve, and the transmission may break down
due to the slip.

SUMMARY OF THE INVENTION

[0006] The present disclosure has been made in an effort to
provide a method and an apparatus for controlling a clutch
using a fail-safe valve, which prevent a slip from occurring in
the clutch even while engine torque is high.

[0007] Anexemplary embodiment ofthe present disclosure
includes an apparatus for controlling a clutch, comprises: a
fail-safe valve which is moved to the left or right according to
an on-off operation of an on-off solenoid valve; and a control
unit configured to control the fail-safe valve through the on-
off solenoid valve; wherein hen engine torque is a predeter-
mined reference value or more, the control unit turns off the
on-off solenoid valve to move the fail-safe valve for applying
line pressure to the clutch, and when the engine torque is
lower than the predetermined reference value, the control unit
turns on the on-off solenoid valve to move the fail-safe valve
for applying control pressure to the clutch.

[0008] The fail-safe valve includes: a first port which is
supplied with the control pressure from the on-off solenoid
valve, a second port which is supplied with the control pres-
sure from the solenoid valve, a third port which is supplied
with the line pressure, a fourth port which supplies hydraulic
pressure supplied from the second port or the third port to the
clutch, a fifth port which discharges hydraulic pressure sup-
plied to the fourth port, and a valve spool.
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[0009] The valve spool includes: a first land on which the
control pressure supplied to the first port is applied, a second
land which selectively opens and closes the third port, and a
third land which selectively connects the fourth port to the
second port or the third port together with the second land.
[0010] When the on-off solenoid valve is turned on, the
control pressure is supplied through the first port, and the
valve spool is moved to the right, such that the second port and
the fourth port are connected with each other, and the control
pressure of the solenoid valve is supplied to the clutch, and
when the on-off solenoid valve is turned off, the control
pressure of the first port is discharged, and the valve spool is
moved to the left, such that the third port and the fourth port
are connected with each other, and the line pressure is sup-
plied to the clutch.

[0011] Another exemplary embodiment of the present dis-
closure provides a method of controlling a clutch using a
fail-safe valve in a vehicle, the method comprises: determin-
ing whether engine torque is a predetermined reference value
or more; and turning off an on-off solenoid valve so as to
apply line pressure to a clutch when the engine torque is the
predetermined reference value or more, and turning on the
on-off solenoid valve so as to apply control pressure of the
solenoid valve to the clutch when the engine torque is lower
than the predetermined reference value.

[0012] The method may further include determining
whether the fail-safe valve satisfies a hydraulic control test
condition by testing for at least one of ignition on, engine
cranking, and whether each solenoid valve is normally oper-
ated, prior to the determining of whether the engine torque is
a predetermined reference value or more.

[0013] According to the present specification which has
been described above, the present disclosure provides a
method and an apparatus for controlling a clutch using a
fail-safe valve, which apply relatively high pressure to a spe-
cific clutch by controlling the fail-safe valve using an on-off
solenoid valve, thereby preventing a slip from occurring in
the clutch even while engine torque is high, and preventing a
transmission from breaking down.

[0014] The foregoing summary is illustrative only and is
not intended to be in any way limiting. In addition to the
illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will
become apparent by reference to the drawings and the fol-
lowing detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a view illustrating a configuration of an
apparatus for controlling a clutch using a fail-safe valve
according to an exemplary embodiment of the present disclo-
sure.

[0016] FIG. 2 is a view illustrating a configuration of the
fail-safe valve according to the exemplary embodiment of the
present disclosure.

[0017] FIG. 3 is a flowchart illustrating a method of con-
trolling a clutch using the fail-safe valve according to the
exemplary embodiment of the present disclosure.

[0018] It should be understood that the appended drawings
are not necessarily to scale, presenting a somewhat simplified
representation of various features illustrative of the basic
principles of the invention. The specific design features of the
present disclosure as disclosed herein, including, for
example, specific dimensions, orientations, locations, and
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shapes will be determined in part by the particular intended
application and use environment.

[0019] Inthe figures, reference numbers refer to the same or
equivalent parts of the present disclosure throughout the sev-
eral figures of the drawing.

DETAILED DESCRIPTION

[0020] It should be noted that technical terms used in the
present specification are used only to describe a specific
exemplary embodiment, and do not intend to limit the present
disclosure. Further, if the technical terms used in the present
specification are not particularly defined as other meanings in
the present specification, the technical terms should be appre-
ciated as meanings generally appreciated by those skilled in
the art and should not be appreciated as excessively compre-
hensive meanings or excessively reduced meanings. Further,
when the technical term used in the present specification is a
wrong technical term that cannot accurately express the spirit
of'the present disclosure, the technical term should be appre-
ciated to be substituted by a technical term which can be
correctly appreciated by those skilled in the art. In addition, a
general term used in the present disclosure should be ana-
lyzed as defined in a dictionary or according to front and back
contexts, and should not be analyzed as an excessively
reduced meaning.

[0021] A singular expression used in the present specifica-
tion includes a plural expression unless it has a definitely
opposite meaning in context. Further, in the present applica-
tion, it should not be analyzed that a term such as “compris-
ing” or “including” particularly includes various components
or various steps disclosed in the specification. Further, it is to
be understood that some components or some steps among
them may not be included, or additional components or steps
may be further included.

[0022] Suffixes for constituent elements used in the present
specification such as “module” and “unit” are given or mixed
and used by considering easiness in preparing a specification
and do not have a meaning or role distinguished from each
other in themselves.

[0023] Terms including ordinal numbers such as “first”,
“second”, etc., used in the present specification can be used to
describe various constituent elements, but the constituent
elements should not be limited by those terms. The above
terms are used only to discriminate one component from
another component.

[0024] For example, without departing from the scope of
the invention, a first constituent element may be named as a
second constituent element, and similarly, a second constitu-
ent element may be named as a first constituent element.
[0025] Hereinafter, an exemplary embodiment according
to the present disclosure will be described in detail with
reference to the accompanying drawings, and the same or
similar constituent elements are denoted by the same refer-
ence numerals regardless of a sign of the drawing, and
repeated description thereof will be omitted.

[0026] Inthe description of the present disclosure, the spe-
cific descriptions of publicly known related technologies will
be omitted when it is determined that the specific descriptions
may obscure the subject matter of the present disclosure.
Further, it should be noted that the accompanying drawings
are used just for easily appreciating the spirit of the present
disclosure, and it should not be analyzed that the spirit of the
present disclosure is limited by the accompanying drawings.
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[0027] FIG. 1 is a view illustrating a configuration of an
apparatus for controlling a clutch using a fail-safe valve
according to an exemplary embodiment of the present disclo-
sure.

[0028] Referring to FIG. 1, an apparatus for controlling a
clutch according to the present disclosure includes a control
unit 110, a fail-safe valve 120, and the like.

[0029] The control unit 110 tests for ignition-on, engine
cranking, and whether each solenoid valve is normally oper-
ated, and then determines whether the fail-safe valve 120
satisfies a hydraulic control test condition.

[0030] The control unit 110 controls the fail-safe valve 120
through the on-off solenoid valve. When engine torque is a
predetermined reference value or more, the control unit 110
turns off the on-off solenoid valve to move the fail-safe valve
120 for applying line pressure to the clutch. When the engine
torque is lower than the predetermined reference value, the
control unit 110 turns on the on-off solenoid valve to move the
fail-safe valve 120 for applying control pressure to the clutch.
[0031] The control unit 110 determines whether engine
torque is a predetermined reference value or more. That is, the
controlunit 110 determines whether the engine torque is high.
In a case in which the engine torque is high, the control unit
110 turns off an on-off solenoid valve so as to move the
fail-safe valve 120 to the left, thereby applying line pressure
to a clutch.

[0032] Ina case in which the engine torque is lower than a
predetermined reference value, that is, in a case in which the
engine torque is low, the control unit 110 turns on the on-off
solenoid valve so as to move the fail-safe valve 120 to the
right, thereby applying control pressure of the solenoid valve
to the clutch.

[0033] The fail-safe valve 120 is moved to the left or right
according to an on-off operation of the on-off solenoid valve,
and controls the clutch by applying the line pressure or the
control pressure of the solenoid valve to the clutch. A detailed
configuration of the fail-safe valve 120 according to the
present disclosure will be described with reference to FIG. 2.
[0034] FIG. 2 is a view illustrating a configuration of the
fail-safe valve according to the exemplary embodiment of the
present disclosure.

[0035] Referring to FIG. 2, a valve body of the fail-safe
valve 120 according to the present disclosure includes a first
port 210 which is supplied with the control pressure from the
on-off solenoid valve, a second port 212 which is supplied
with the control pressure from the solenoid valve, a third port
214 which is supplied with the line pressure, a fourth port 216
which supplies hydraulic pressure supplied from the second
port 212 or the third port 214 to the clutch, a fifth port 218
which discharges hydraulic pressure supplied to the fourth
port 216, and a sixth port 219 which is supplied with the line
pressure.

[0036] Meanwhile, a valve spool, which is embedded in the
valve body, includes a first land 220 on which the control
pressure supplied to the first port 210 is applied, a second land
222 which selectively opens and closes the third port 214, and
a third land 224 which selectively connects the fourth port
216 to the second port 212 or the third port 214 together with
the second land 222.

[0037] Therefore, according to the fail-safe valve 120
according to the present disclosure, when the on-off solenoid
valve is turned on, the control pressure is supplied through the
first port 210, and the valve spool is moved to the right, such
that the second port 212 and the fourth port 216 are connected
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with each other, and the control pressure of the solenoid valve
is supplied to the clutch. On the contrary, when the on-off
solenoid valve is turned off, the control pressure of the first
port 210 is discharged, and the valve spool is moved to the
left, such that the third port 214 and the fourth port 216 are
connected with each other, and the line pressure is supplied to
the clutch. In detail, when the control pressure of the first port
210 is discharged, the valve spool is moved to the left by a
pressure difference between the first port 210 and the sixth
port 219.

[0038] FIG. 3 is a flowchart illustrating a method of con-
trolling a clutch using the fail-safe valve according to the
exemplary embodiment of the present disclosure.

[0039] Referring to FIG. 3, the control unit 110 tests for
ignition on, engine cranking, and whether each solenoid valve
is normally operated, and then determines whether the fail-
safe valve 120 satisfies a hydraulic control test condition
(S310).

[0040] The control unit 110 determines whether the engine
torque is high (S320). In this case, the control unit 110 deter-
mines whether the engine torque is a predetermined reference
value or more, thereby determining whether the engine torque
is high.

[0041] In a case in which the engine torque is high, the
control unit 110 turns off the on-off solenoid valve, and
applies the line pressure to the clutch (S330). In detail, when
the on-off solenoid valve is turned off, the valve spool is
moved to the left such that the third port 214 and the fourth
port 216 are connected with each other, and the line pressure
is supplied to the clutch. Therefore, according to the present
disclosure, itis possible to prevent a slip from occurring in the
clutch even while the engine has high torque.

[0042] Inacasein which the engine torqueis lower than the
predetermined reference value, the control unit 110 turns on
the on-off solenoid valve, and applies the control pressure of
the solenoid valve to the clutch (S340). In detail, when the
on-off solenoid valve is turned on, the valve spool is moved to
the right, such that the second port 212 and the fourth port 216
are connected with each other, and the control pressure of the
solenoid valve is supplied to the clutch.

[0043] The aforementioned method may be implemented
by various means. For example, the exemplary embodiments
of the present disclosure may be implemented by hardware,
firmware, software, or a combination thereof.

[0044] In the case of implementation by hardware, a
method according to the exemplary embodiments of the
present disclosure may be implemented by one or more
ASICs (application specific integrated circuits), DSPs (digi-
tal signal processors), DSPDs (digital signal processing
devices), PLDs (programmable logic devices), FPGAs (field
programmable gate arrays), processors, controllers, micro-
controllers, microprocessors, and the like.

[0045] In the case of implementation by firmware or soft-
ware, a method according to the exemplary embodiments of
the present disclosure may be implemented in the form of a
module, a procedure, a function, or the like which performs
the aforementioned functions or operations. Software codes
may be stored in a memory unit, and operated by a processor.
The memory unit may be positioned inside or outside the
processor, and may transfer and receive data to/from the
processor by various means that have been already publicly
known.

[0046] As described above, the exemplary embodiments
have been described and illustrated in the drawings and the
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specification. The exemplary embodiments were chosen and
described in order to explain certain principles of the inven-
tion and their practical application, to thereby enable others
skilled in the art to make and utilize various exemplary
embodiments of the present disclosure, as well as various
alternatives and modifications thereof. As is evident from the
foregoing description, certain aspects of the present disclo-
sure are not limited by the particular details of the examples
illustrated herein, and it is therefore contemplated that other
modifications and applications, or equivalents thereof, will
occurto those skilled in the art. Many changes, modifications,
variations and other uses and applications of the present con-
struction will, however, become apparent to those skilled in
the art after considering the specification and the accompa-
nying drawings. All such changes, modifications, variations
and other uses and applications which do not depart from the
spirit and scope of the invention are deemed to be covered by
the invention which is limited only by the claims which fol-
low.

What is claimed is:

1. An apparatus for controlling a clutch, comprising:

a fail-safe valve which is moved to the left or right accord-
ing to an on-off operation of an on-off solenoid valve;
and

a control unit configured to control the fail-safe valve
through the on-off solenoid valve; wherein

when engine torque is a predetermined reference value or
more, the control unit turns off the on-off solenoid valve
to move the fail-safe valve for applying line pressure to
the clutch, and

when the engine torque is lower than the predetermined
reference value, the control unit turns on the on-off
solenoid valve to move the fail-safe valve for applying
control pressure to the clutch.

2. The apparatus of claim 1, wherein the fail-safe valve

includes:

a first port which is supplied with the control pressure from
the on-off solenoid valve,

a second port which is supplied with the control pressure
from the solenoid valve,

a third port which is supplied with the line pressure,

a fourth port which supplies hydraulic pressure supplied
from the second port or the third port to the clutch,

a fifth port which discharges hydraulic pressure supplied to
the fourth port, and

a valve spool.

3. The apparatus of claim 2, wherein the valve spool
includes:

a first land on which the control pressure supplied to the

first port is applied,

a second land which selectively opens and closes the third
port, and

a third land which selectively connects the fourth port to
the second port or the third port together with the second
land.

4. The apparatus of claim 2, wherein when the on-off
solenoid valve is turned on, the control pressure is supplied
through the first port, and the valve spool is moved to the
right, such that the second port and the fourth port are con-
nected with each other, and the control pressure of the sole-
noid valve is supplied to the clutch, and when the on-off
solenoid valve is turned off, the control pressure of the first
port is discharged, and the valve spool is moved to the left,
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such that the third port and the fourth port are connected with
each other, and the line pressure is supplied to the clutch.
5. A method of controlling a clutch using a fail-safe valve
in a vehicle, the method comprising:
determining whether engine torque is a predetermined ref-
erence value or more; and
turning off an on-off solenoid valve so as to apply line
pressure to a clutch when the engine torque is the pre-
determined reference value or more, and turning on the
on-off solenoid valve so as to apply control pressure of
the solenoid valve to the clutch when the engine torque
is lower than the predetermined reference value.
6. The method of claim 5, further comprising:
determining whether the fail-safe valve satisfies a hydrau-
lic control test condition by testing for at least one of
ignition on, engine cranking, and whether each solenoid
valve is normally operated, prior to the determining of
whether the engine torque is a predetermined reference
value or more.
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