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(54) STOP CONTROL DEVICE FOR ENGINE

(57) A stop control device for an engine suppresses

vibration of the engine occurring when the engine is

stopped and prevents collision of the valve of the intake

throttle valve at the same time. The stop control device

includes an intake throttle valve 13 provided to be open- 14
able and closeable inside an intake passage 11 of an
engine 1 and capable of closing the inside of the intake
passage 11, and control means 14 for controlling the in-
take throttle valve 13. The control means 14 controls the
intake throttle valve 13 so that the intake throttle valve
13 is rapidly closed to a predetermined opening degree
near the completely closed state when the engine 1 is
stopped, and controls, when the intake throttle valve 13
becomes the predetermined opening degree near the
completely closed state, the intake throttle valve 13 so
thatthe intake throttle valve 13 is closed to the completely
closed state slower than when the intake throttle valve
is closed to the predetermined opening degree near the
completely closed state, so as to prevent the occurrence FIG. 1
of an excessive impact when the intake throttle valve 13

closes the inside of the intake passage 11.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a stop control
device for an engine that closes the inside of an intake
passage of the engine by an intake throttle valve when
the engine is stopped in order to suppress vibration of
the engine when the engine is stopped.

BACKGROUND ART

[0002] A technique is known for suppressing vibration
of an engine when the engine is stopped by closing the
inside of an intake passage of the engine by an intake
throttle valve when the engine is stopped (completely
closing the intake throttle valve) and cutting off the intake
air supplied to the engine (see, for example, Patent Doc-
uments 1 and 2). When the intake throttle valve is com-
pletely closed, the intake air supplied to the engine can
be quickly cut off and combustion can be rapidly reduced
by rapidly closing the intake throttle valve till it is com-
pletely closed. Therefore, such an approach is effective
for suppressing vibration of the engine occurring when
the engine is stopped. However, when the intake throttle
valve is completely closed, where the intake throttle valve
is rapidly closed to a completely closed state, parts of
the intake throttle valve can collide. For this reason, the
intake throttle valve is closed using a filter (see FIG. 4).
[0003] Patent Document 1: Japanese Patent Applica-
tion Laid-open No. H11-13494

Patent Document 2: Japanese Patent Application Laid-
open No. 2006-258078

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0004] The filter used to close completely the intake
throttle valve has the following tradeoff characteristic.
Thus, where the filter used when the intake throttle valve
is completely closed is strong (the intake throttle valve is
closed gradually), the time required to close completely
the intake throttle valve increases and vibration of the
engine occurring when the engine is stopped is affected.
Where the filter is weak (the intake throttle valve is closed
rapidly), the parts of intake throttle valve can collide. For
this reason, it is desirable both to inhibit vibration of the
engine when the engine is stopped and to prevent parts
of the intake throttle valve from colliding with each other.
[0005] Accordingly, itis an object of the present inven-
tion to provide a stop control device for an engine that
can inhibit vibration of the engine when the engine is
stopped and also prevent parts of the intake throttle valve
from colliding.
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MEANS FOR SOLVING THE PROBLEMS

[0006] In order to attain the above-described object,
the present invention provides a stop control device for
an engine including an intake throttle valve provided to
be openable and closeable inside an intake passage of
the engine and capable of closing the inside of the intake
passage, and control means for controlling the intake
throttle valve. The control means controls the intake throt-
tle valve so that the intake throttle valve is rapidly closed
to a predetermined opening degree near a completely
closed state when the engine is stopped, and controls,
when the intake throttle valve becomes the predeter-
mined opening degree near the completely closed state,
the intake throttle valve so that the intake throttle valve
is closed to the completely closed state slower than when
the intake throttle valve is closed to the predetermined
opening degree near the completely closed state, so as
to prevent the occurrence of an excessive impact when
the intake throttle valve closes the inside of the intake
passage.

[0007] The stop control device for an engine may fur-
ther include opening degree detection means for detect-
ing an opening degree of the intake throttle valve. The
control means executes control such that the intake throt-
tle valve is slowly closed from the predetermined opening
degree near the completely closed state to the complete-
ly closed state after the intake throttle valve has been
confirmed, by the opening degree detection means, to
be stable at the predetermined opening degree near the
completely closed state.

EFFECTS OF THE INVENTION

[0008] The present invention demonstrates an excel-
lent effect of being capable of suppressing vibration of
the engine when the engine is stopped and preventing
parts of the intake throttle valve from colliding.

BRIEF DESCRIPTION OF THE DRAWING

[0009] FIG. 1is aschematic diagramiillustrating a stop
control device for an engine according to an embodiment
of the present invention.

FIG. 2 is a flowchart of processing implemented by
an ECU.

FIG. 3 shows the operation of the intake throttle valve
according to an embodiment of the invention.

FIG. 4 shows the operation of the intake throttle valve
according to the conventional example.

EXPLANATION OF REFERENCE NUMERALS

[0010]
[0010] 1  engine (diesel engine)
11 intake passage (intake tube)
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13 intake throttle valve
14 ECU (control means)
19 valve opening degree sensor (opening de-

gree detection means)

BEST MODE FOR CARRYING OUT THE INVENTION

[0011] One embodiment of the present invention will
be described below with reference to the appended draw-
ings.

[0012] As shown in FIG. 1, an engine (in the present

embodiment, a diesel engine) 1 is constituted by a cyl-
inder 2, a cylinder head 3, a piston 4, an intake port 5,
an exhaust port 6, an intake valve 7, an exhaust valve 8,
and an injector (fuel injection device) 9. A combustion
chamber 10 is formed by a space bounded by the cylinder
2, cylinder head 3, and piston 4, and fuel is directly in-
jected from the injector 9 into the combustion chamber
10. An intake passage (intake tube) 11 is connected to
the intake port 5, and an exhaust passage (exhaust tube)
12 is connected to the exhaust port 6.

[0013] A stop control device according to the present
embodiment is constituted by an intake throttle valve 13
that is provided to be openable and closeable inside the
intake passage 11 and capable of closing the inside of
the intake passage 11 and a control means (referred to
hereinbelow as ECU) 14 for controlling the intake throttle
valve 13.

[0014] The intake throttle valve 13 according to the
present embodimentis a butterfly valve. The intake throt-
tle valve 13 has avalve (valve element) 15 installed inside
the intake passage 11 so as to be capable of closing the
inside of the intake passage 11 and an actuator (motor
or the like) 16 driving the valve 15.

[0015] The ECU 14 reads the operation state of the
engine 1 from various sensors and controls the intake
throttle valve 13 on the basis of the operation state of the
engine 1 so that the intake throttle valve 13 assumes a
predetermined value. The aforementioned sensors in-
clude an engine speed sensor 17 that detects the speed
ofthe engine 1, an accelerator depression degree sensor
18 that detects an accelerator depression degree, and
an opening degree detection means (valve opening de-
gree sensor) 19 that detects the opening degree of the
intake throttle valve 13 (valve 15). The detection values
of these sensors are inputted to the ECU 14.

[0016] In the usual operation mode of the engine 1,
the ECU 14 controls the intake throttle valve 13 to a pre-
determined opening degree such as to obtain an intake
air amount corresponding to the operation state of the
engine 1.

[0017] Further, when the engine is stopped, the ECU
14 controls the intake throttle valve 13 so that the valve
15 closes the inside of the intake passage 11 with the
object of suppressing the vibration of the engine 1 when
the engine is stopped.

[0018] The operation of the intake throttle valve 13
when the engine is stopped will be explained below with
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reference to FIG. 2 and FIG. 3.

[0019] Asshownin FIG. 3, where an ignition key 20 is
turned from ON to OFF (timing t0, S1in FIG. 2), the ECU
14 stops fuel injection to the combustion chamber 10
performed by the injector 9 and also controls the intake
throttle valve 13 so that the intake throttle valve 13 (valve
15) rapidly assumes a predetermined opening degree
(opening degree o1) near the completely closed state
and rapidly closes the intake throttle valve 13, without
using a filter, to the predetermined opening degree o1
near the completely closed state (timing t1, S2in FIG. 2).
[0020] Then, the ECU 14 checks whether or not the
valve 15 has stabilized at the predetermined opening de-
gree o1 near the completely closed state (whether or not
the intake throttle valve 13 became the predetermined
opening degree 01 near the completely closed state) (S3
in FIG. 2).

[0021] In the present embodiment, the ECU 14 deter-
mines that the valve 15 has stabilized at the predeter-
mined opening degree o1 near the completely closed
state (the intake throttle valve 13 became the predeter-
mined opening degree o1 near the completely closed
state) when it is determined on the basis of the opening
degree of the intake throttle valve 13 detected by the
valve opening degree sensor 19 that there is no over-
shoot or undershoot of the valve 15 and the intake throttle
valve 13 (valve 15) has converged to the predetermined
opening degree o1 near the completely closed state.
[0022] Oncethe ECU 14 has determined that the valve
15 has stabilized at the predetermined opening degree
o1 near the completely closed state (the intake throttle
valve 13 became the predetermined opening degree o1
near the completely closed state), the control unit con-
trols the intake throttle valve 13 so that the intake throttle
valve 13 (valve 15) is slowly completely closed at a sub-
stantially constant speed and completely closes the in-
take throttle valve 13 using afilter at a rate less than that
at which the intake throttle valve is closed to the prede-
termined opening degree o1 near the completely closed
state (timing t2, S4 in FIG. 2).

[0023] Inthis case, the predetermined opening degree
o1 near the completely closed state is set to an opening
degree such that the valve 15 that repeatedly overshoots
and undershoots does not collide with an inner wall sur-
face of the intake passage 11 or a stopper inside the
intake passage 11.

[0024] In the present embodiment, by rapidly closing
the intake throttle valve 13 to the predetermined opening
degree o1 near the completely closed state when the
engine is stopped, it is possible to cut off rapidly the air
inside the intake passage 11, reduce rapidly the com-
bustion inside the combustion chamber 10 and quickly
decrease the speed of the engine (see FIG. 3). As a re-
sult, vibration of the engine 1 when the engine is stopped
can be effectively suppressed.

[0025] In the present embodiment, by temporarily
stopping the intake throttle valve 13 at the predetermined
opening degree o1 near the completely closed state and



5 EP 2 251 537 A1

then gradually completely closing the intake throttle valve
13 from the predetermined opening degree o1 near the
completely closed state at a rate lower than that at which
the valve is closed to the predetermined opening degree
o1 near the completely closed state, rather than com-
pletely closing the intake throttle valve 13 in one cycle at
a high speed, it is possible to avoid the collision of the
valve 15 of the intake throttle valve 13.

[0026] As described above, in accordance with the
present embodiment, when the engine is stopped, the
intake throttle valve 13 is controlled so that the intake
throttle valve 13 is closed rapidly to the predetermined
opening degree 01 near the completely closed state, and
when the intake throttle valve 13 becomes the predeter-
mined opening degree o1 near the completely closed
state, the intake throttle valve 13 is controlled so that the
intake throttle valve 13 is completely closed at a rate low-
er than that at which the valve is closed to the predeter-
mined opening degree o1 near the completely closed
state, so as to prevent the occurrence of an excessive
impact when the intake throttle valve 13 closes the inside
of the intake passage 11. As a result, it is possible to
inhibit the vibration of the engine 1 when the engine is
stopped and also prevent the collision of the valve 15 of
the intake throttle valve 13.

[0027] The preferred embodiment of the present in-
vention is explained above, but the present invention is
not limited to the above-described embodiment and can
be implemented in a variety of other embodiments.

Claims
1. A stop control device for an engine, comprising:

an intake throttle valve provided to be openable
and closeable inside an intake passage of the
engine and capable of closing the inside of the
intake passage; and

control means for controlling the intake throttle
valve, wherein

the control means controls the intake throttle
valve so that the intake throttle valve is rapidly
closed to a predetermined opening degree near
a completely closed state when the engine is
stopped, and controls, when the intake throttle
valve becomes the predetermined opening de-
gree near the completely closed state, the intake
throttle valve so that the intake throttle valve is
closed to the completely closed state slower
than when the intake throttle valve is closed to
the predetermined opening degree near the
completely closed state, so as to prevent the
occurrence of an excessive impact when the in-
take throttle valve closes the inside of the intake
passage.

2. The stop control valve for an engine according to
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claim 1, further comprising:

opening degree detection means for detecting
an opening degree of the intake throttle valve,
wherein

the control means executes control such that
the intake throttle valve is slowly closed from the
predetermined opening degree near the com-
pletely closed state to the completely closed
state after the intake throttle valve has been con-
firmed, by the opening degree detection means,
to be stable at the predetermined opening de-
gree near the completely closed state.
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