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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a control device
for a vehicle and a method of controlling a vehicle that
enable a vehicle to travel through inertia by blocking pow-
er transmission between an engine and drive wheels.

2. Description of the Related Art

[0002] A vehicle that carries out a control related to this
type of travelling through inertia is conventionally known.
In such control, a power connecting/disconnecting de-
vice between an engine and drive wheels is released to
block the power transmission between the engine and
the drive wheels during the travelling, as in the techniques
disclosed in Japanese Patent Application Laid-open No.
2012-030710 and International Publication Pamphlet No.
WO 2013/030920, for example. In the technique dis-
closed in Japanese Patent Application Laid-open No.
2012-030710, a clutch serving as a power connect-
ing/disconnecting device is released to start the traveling
through inertia when an output torque of the engine en-
ters a negative region while the accelerator opening is
reducing. In the technique disclosed in International Pub-
lication Pamphlet No. WO 2013/030920, fuel efficiency
is enhanced by releasing the clutch serving as the power
connecting/disconnecting device to carry out the
traveling through inertia not only when the accelerator
opening is fully closed but also when the accelerator
opening is equal to or smaller than a predetermined open-
ing. Furthermore, in the technique disclosed in Interna-
tional Publication Pamphlet No. WO 2013/030920, the
travelling through inertia can be carried out even when
a constant-speed travelling can be performed.
[0003] In this type of technique, the travelling through
inertia is terminated under a predetermined condition,
and the power connecting/disconnecting device is en-
gaged to return to a normal travelling. For example, in
the technique disclosed in Japanese Patent Application
Laid-open No. 2012-030710, when the accelerator open-
ing becomes equal to or smaller than a threshold value
(value assumed as fully closed) during the traveling
through inertia, the travelling through inertia is terminated
and the clutch is engaged so that the engine brake can
be actuated. Thus, when the accelerator opening is fully
closed during the traveling through inertia, the vehicle
deceleration rapidly increases from the vehicle deceler-
ation during the traveling through inertia to the vehicle
deceleration by the engine brake, and such difference in
the levels of the vehicle deceleration may give a sense
of discomfort to the driver. To solve this problem, the
difference in the levels of the vehicle deceleration can be
made smaller by slidably engaging the clutch in returning
to the normal travelling. However, such a measure

against the difference may lower the durability of the
clutch.
[0004] A control device and the corresponding method
of controlling a vehicle including an engine, drive wheels,
a power connecting/ disconnecting device disposed be-
tween the engine and the drive wheels, the control device
wherein the control device comprises a control unit con-
figured to:

implement a second travelling mode of releasing the
power connecting/disconnecting device during the
travelling at a time the accelerator opening is greater
than the first opening amount and smaller than a
second opening amount; and
implement a third travelling mode of stopping a fuel
supply to the engine with the power connecting/dis-
connecting device engaged during the travelling at
a time the accelerator opening is fully closed, are
known from the document EP 1 753 648 A1.

[0005] There is thus a need for a control device for a
vehicle and a method of controlling a vehicle that can
suppress the fluctuation of the vehicle deceleration while
avoiding the lowering of the durability of the power con-
necting/disconnecting device.

SUMMARY OF THE INVENTION

[0006] It is an object of the present invention to at least
partially solve the problems in the conventional technol-
ogy.
[0007] According to one aspect of the present inven-
tion, there is provided a control device for a vehicle in-
cluding an engine, drive wheels, a power connecting/dis-
connecting device disposed between the engine and the
drive wheels, the control device including a control unit
configured to: implement a first travelling mode of engag-
ing the power connecting/disconnecting device during
travelling at a time an accelerator opening is greater than
a fully closed state and not greater than a first opening;
implement a second travelling mode of releasing the
power connecting/disconnecting device during the trav-
elling at a time the accelerator opening is greater than
the first opening and smaller than a second opening; im-
plement a third travelling mode of stopping a fuel supply
to the engine with the power connecting/disconnecting
device engaged during the travelling at a time the accel-
erator opening is fully closed; and control an output of
the engine so that a vehicle deceleration at a time of
implementing the first travelling mode gradually changes
between a vehicle deceleration at a time of switching
from the second travelling mode to the first travelling
mode and a vehicle deceleration in the third travelling
mode.
[0008] According to another aspect of the present in-
vention, there is provided a method of controlling a ve-
hicle including an engine, drive wheels, a power connect-
ing/disconnecting device disposed between the engine
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and the drive wheels, and a control unit, the control meth-
od including the steps of: implementing a first travelling
mode of engaging the power connecting/disconnecting
device at a time an accelerator opening during travelling
is greater than a fully closed state and not greater than
a first opening; implementing a second travelling mode
of releasing the power connecting/disconnecting device
at a time the accelerator opening during the travelling is
greater than the first opening and smaller than a second
opening; and implementing a third travelling mode of
stopping a fuel supply to the engine with the power con-
necting/disconnecting device engaged at a time the ac-
celerator opening during the travelling is fully closed,
wherein in the step of implementing the first travelling
mode, an output of the engine is controlled to gradually
change a vehicle deceleration at a time of implementing
the first travelling mode between a vehicle deceleration
at a time of switching from the second travelling mode to
the first travelling mode and a vehicle deceleration in the
third travelling mode.
[0009] The above and other objects, features, advan-
tages and technical and industrial significance of this in-
vention will be better understood by reading the following
detailed description of presently preferred embodiments
of the invention, when considered in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a view illustrating a control device for a
vehicle and a method of controlling the vehicle ac-
cording to the present invention and a vehicle to
which the device and method are to be applied;
FIG. 2 is a view describing an N inertia region;
FIG. 3 is a flowchart describing a setting of a travel-
ling mode in the control device for the vehicle and
the method of controlling the vehicle according to
the present invention; and
FIG. 4 is a view illustrating an example of displaying
an N inertia region to a vehicle compartment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT(S)

[0011] An embodiment of a control device for a vehicle
and a method of controlling a vehicle according to the
present invention will be hereinafter described in detail
based on the drawings. The embodiment does not limit
the present invention.
[0012] An embodiment of the control device for the ve-
hicle and the method of controlling the vehicle according
to the present invention will be described based on FIGS.
1 to 4.
[0013] First, an embodiment of a vehicle to which the
control device for the vehicle and the method of control-
ling the vehicle are to be applied will be described.

[0014] As illustrated in FIG. 1, the vehicle illustrated
herein includes an engine 10 serving as a power source,
and an automatic transmission 20 that transmits the pow-
er of the engine 10 toward drive wheels W.
[0015] Furthermore, the vehicle includes, as a control
device for the vehicle, an electronic control device (here-
inafter referred to as "travel control ECU") 1 that carries
out a control associated with the traveling of the vehicle,
an electronic control device (hereinafter referred to as
"engine ECU") 2 that carries out a control of the engine
10, and an electronic control device (hereinafter referred
to as "transmission ECU") 3 that carries out a control of
the automatic transmission 20. The travel control ECU
1, the engine ECU 2, and the transmission ECU 3 include
various computation processing functions to be carried
out by a control unit of the control device for the vehicle,
as will be described later. The travel control ECU 1 ex-
changes detection information of the sensor, computa-
tion processing result, and the like with the engine ECU
2 and the transmission ECU 3. The travel control ECU 1
also gives a command to the engine ECU 2 and the trans-
mission ECU 3 to causes the engine ECU 2 to perform
the control of the engine 10 according to the command
and to cause the transmission ECU 3 to perform the con-
trol of the automatic transmission 20 according to the
command.
[0016] The engine 10 is, for example, an internal com-
bustion engine, and causes an engine rotation shaft 11
to generate power with the supplied fuel.
[0017] The automatic transmission 20 mounted on the
vehicle includes, for example, not only a general stepped
automatic transmission and a continuously variable au-
tomatic transmission, but also a dual clutch transmission
(DCT), a stepped manual transmission (MMT: multimode
manual transmission) that can automatically shift gears,
and the like, as devices covered under the application.
[0018] The automatic transmission 20 of the present
embodiment includes a transmission main body 30 serv-
ing as an automatic gear-shift unit, and a torque converter
40 for transmitting the power of the engine 10 to the trans-
mission main body 30.
[0019] In the automatic transmission 20, a transmis-
sion input shaft 21 is coupled to the engine rotation shaft
11, and a transmission output shaft 22 is coupled to the
drive wheels W side. The transmission input shaft 21 is
connected to rotate integrally with a pump impeller 41 of
the torque converter 40. An intermediate shaft 23 is con-
nected to rotate integrally with a turbine runner 42 of the
torque converter 40. The transmission output shaft 22 is
connected to a rotation shaft 31 on the drive wheels W
side of the transmission main body 30. The torque con-
verter 40 may include a lockup clutch.
[0020] Furthermore, the vehicle includes a power con-
necting/disconnecting device 50 disposed between the
engine 10 and the drive wheels W (i.e., on power trans-
mission path of the power output from the engine 10) to
enable transmission and blocking of the power between
the engine 10 and the drive wheels W.
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[0021] The power connecting/disconnecting device 50
includes a first engagement unit 51 and a second en-
gagement unit 52 connected to the engine 10 side and
the drive wheels W side, respectively, on the power trans-
mission path. The power connecting/disconnecting de-
vice 50 enables power transmission between the engine
10 and the drive wheels W in an engaged state in which
the first engagement unit 51 and the second engagement
unit 52 integrally rotate. On the other hand, the power
connecting/disconnecting device 50 blocks the power
transmission between the engine 10 and the drive wheels
W in a released state in which the first engagement unit
51 and the second engagement unit 52 are separated
and rotate separately.
[0022] The power connecting/disconnecting device 50
causes an actuator 53 to perform an engaging operation
or a releasing operation between the first engagement
unit 51 and the second engagement unit 52. The actuator
53 controls a connected state and a separated state be-
tween the first engagement unit 51 and the second en-
gagement unit 52.
[0023] In the vehicle, the power can be transmitted be-
tween the engine 10 and the drive wheels W during the
travelling or the power transmission can be blocked dur-
ing the travelling by controlling the power connecting/dis-
connecting device 50 during the travelling.
[0024] The power connecting/disconnecting device 50
may be newly disposed between the engine 10 and the
drive wheels W, or a device disposed between the engine
10 and the drive wheels W for a different purpose may
be used as the power connecting/disconnecting device
50. In the illustrated vehicle, the power connecting/dis-
connecting device 50 is arranged in the automatic trans-
mission 20. Herein, the power connecting/disconnecting
device for controlling the automatic transmission 20 to a
neutral state is used as the power connecting/discon-
necting device 50 of the present embodiment. For exam-
ple, if the automatic transmission 20 is a general stepped
automatic transmission, at least one of a plurality of pow-
er connecting/disconnecting devices (clutch and brake)
arranged in the transmission main body 30 is used as
the power connecting/disconnecting device 50. Alterna-
tively, if the automatic transmission 20 is a belt type con-
tinuously variable automatic transmission, for example,
a clutch (so-called starting clutch) of a forward/backward
movement switching mechanism disposed between the
torque converter 40 and the transmission main body 30
may be used as the power connecting/disconnecting de-
vice 50.
[0025] In FIG. 1, a case of a continuously variable au-
tomatic transmission is described by way of example.
The first engagement unit 51 is connected to the inter-
mediate shaft 23. The second engagement unit 52 is con-
nected to a rotation shaft 32 on the engine 10 side of the
transmission main body 30. The power connecting/dis-
connecting device 50 in this case is a friction clutch in
which a friction material is arranged on at least one of
the first engagement unit 51 or the second engagement

unit 52. Hereinafter, the power connecting/disconnecting
device 50 is referred to as a clutch 50. The clutch 50
supplies hydraulic oil to at least one of the first engage-
ment unit 51 or the second engagement unit 52 so that
the first engagement unit 51 and the second engagement
unit 52 are brought into contact to the engaged state. On
the other hand, the clutch discharges the supplied hy-
draulic oil so that the first engagement unit 51 and the
second engagement unit 52 separate to the released
state. The actuator 53 includes, for example, an electro-
magnetic valve (not illustrated), and adjusts the supplying
oil pressure of the hydraulic oil to the clutch 50 with an
opening/closing operation of the electromagnetic valve
by a clutch control unit (power connecting/disconnecting
control unit) of the transmission ECU 3. The clutch control
unit (power connecting/disconnecting control unit) oper-
ates as a control unit of the control device for the vehicle.
[0026] The computation process of the control device
for the vehicle will now be described.
[0027] The control unit in the control device for the ve-
hicle includes a first travelling mode of engaging the
clutch 50 during the travelling, a second travelling mode
of releasing the clutch 50 during the travelling, and a third
travelling mode of stopping the fuel supply to the engine
10 with the clutch 50 engaged during the travelling. The
first travelling mode is a travelling mode in the normal
travelling to be described later. The second travelling
mode is a travelling mode in the inertia travelling to be
described later. The third travelling mode is a travelling
mode at the time of a fuel cut control in which the fuel
supply to the engine 10 is stopped in the normal travelling.
[0028] The vehicle of the present embodiment can
block the power transmission between the engine 10 and
the drive wheels W and travel through inertia (inertia trav-
elling) by releasing the clutch 50. Thus, the travel control
ECU 1 includes an inertia control unit for executing a
control associated with the inertia control (hereinafter re-
ferred to as "inertia control"). The inertia control unit
blocks the power transmission between the engine 10
and the drive wheels W during the travelling by sending
a command to the transmission ECU 3 to release the
clutch 50 during the normal travelling. The normal trav-
elling refers to a state of travelling followed by engaging
the clutch 50 and enabling power transmission between
the engine 10 and the drive wheels W. The normal trav-
elling is performed by a normal travelling control unit of
the travel control ECU 1. The inertia control unit and the
normal travelling control unit respectively operate as a
control unit of the control device for the vehicle.
[0029] Specifically, the illustrated vehicle can perform
a neutral inertia travelling (hereinafter referred to as "N
inertia travelling") for the inertia travelling. The N inertia
travelling is the inertia travelling in which the power trans-
mission between the engine 10 and the drive wheels W
is blocked with the engine 10 remained actuated. Thus,
the inertia control unit releases the clutch 50 when the
implementing conditions of the N inertia travelling are
met. The inertia control unit operates the engine 10 at an
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idle rotation speed during the N inertia travelling. The
inertia control unit performs a control (hereinafter referred
to as "N inertia control") associated with the N inertia
travelling.
[0030] As illustrated in FIG. 2, in the present embodi-
ment, a first opening Ap1 and a second opening Ap2
defining an N inertia region are set. The first opening Ap1
is a maximum value of an accelerator opening Ap for
every vehicle speed V when the output torque (engine
torque) of the engine 10 is negative. The second opening
Ap2 is an accelerator opening Ap for every vehicle speed
V lower than an accelerator opening necessary for main-
taining a constant-speed travelling by a predetermined
value (second predetermined value). The accelerator
opening for every vehicle speed V necessary for main-
taining the constant-speed travelling is the accelerator
opening Ap balanced with a road load line (R/L line) at
which the constant speed travelling can be carried out
for every vehicle speed V. Even when carrying out the
accelerator operation to aim for the constant-speed trav-
elling, the driver may possibly shift the accelerator open-
ing Ap with respect to a target accelerator opening in this
case. Furthermore, even when operating the accelerator
opening Ap to the target accelerator opening, the driver
may subconsciously shift the accelerator opening Ap
from the target accelerator opening. Thus, the second
predetermined value is to be set to a value into which
such a shift amount of the accelerator opening Ap has
been numerically converted in advance. That is, the sec-
ond predetermined value is set to a magnitude that allows
the accelerator opening Ap made by the driver aiming
for the constant-speed travelling to be prevented from
entering the N inertia region unintendedly. Thus, if the
accelerator opening Ap is greater than the first opening
Ap1 and smaller than the second opening Ap2, the im-
plementation of the N inertia travelling is permitted.
[0031] In the present embodiment, however, a lower
limit vehicle speed V1 and an upper limit vehicle speed
V2 defining the N inertia region are also set in addition
to the first opening Ap1 and the second opening Ap2
defining the N inertia region, as illustrated in FIG. 2. Dur-
ing the N inertia travelling, it becomes more difficult to
obtain a sufficient vehicle deceleration as the vehicle
speed V is lower. The sufficient vehicle deceleration is
determined according to the target user of the vehicle,
and the like, for example. Thus, in the illustration, the
lower limit value of the vehicle speed V at which the de-
sired vehicle deceleration can be generated by the N
inertia travelling is set to the lower limit vehicle speed V1.
In the N inertia travelling, the vehicle deceleration be-
comes larger since the vehicle travelling resistance be-
comes larger as the vehicle speed V is higher. Thus, in
the high speed region in which the vehicle deceleration
becomes greater than the predetermined value (first pre-
determined value), the lowering of the vehicle speed V
involved in the N inertia travelling is larger compared to
the region of lower vehicle speed V, and the speed may
decelerate immediately to the vehicle speed V0 for re-

turning from the N inertia travelling to the normal travel-
ling. Thus, in the illustration, the vehicle speed V of when
the vehicle deceleration is the first predetermined value
is set to the upper limit vehicle speed V2.
[0032] Thus, the N inertia travelling is executed when
the combination of the vehicle speed V and the acceler-
ator opening Ap is in the N inertia region. Therefore, the
travelling mode adjustment unit of the travel control ECU
1 determines that the combination of the vehicle speed
V and the accelerator opening Ap is in the N inertia region
when the vehicle speed V is equal to or higher than the
lower limit vehicle speed V1 and equal to or lower than
the upper limit vehicle speed V2 (V1 ≤ V ≤ V2) and when
the accelerator opening Ap is greater than the first open-
ing Ap1 and smaller than the second opening Ap2 (Ap1
< Ap < Ap2). Thus, the travelling mode adjustment unit
selects the N inertia travelling mode and permits the im-
plementation of the N inertia travelling. If the implemen-
tation of the N inertia travelling is permitted, the inertia
control unit implements the N inertia control and causes
the vehicle to carry out the N inertia travelling. If the ac-
celerator opening Ap is changing in the opening direction
although the combination of the vehicle speed V and the
accelerator opening Ap is in the N inertia region, the ve-
hicle is desirably acceleration travelled in the normal trav-
elling mode. Therefore, the travelling mode adjustment
unit selects the N inertia travelling mode and permits the
implementation of the N inertia travelling when the com-
bination of the vehicle speed V and the accelerator open-
ing Ap is in the N inertia region and the changing amount
of the accelerator opening Ap (hereinafter referred to as
"accelerator opening changing amount") dAp is indicat-
ing constant-speed travelling or deceleration travelling.
The travelling mode adjustment unit prohibits the imple-
mentation of the N inertia travelling and permits the im-
plementation of the normal travelling mode if the accel-
erator opening changing amount dAp is indicating accel-
eration travelling (i.e., if the accelerator opening changing
amount dAp is indicating acceleration travelling during
the inertia travelling) even if the combination of the vehi-
cle speed V and the accelerator opening Ap is in the N
inertia region. In other words, in this case, the clutch 50
is engaged in the normal travelling mode and the accel-
eration travelling is carried out. The travelling mode ad-
justment unit determines whether or not to implement the
N inertia travelling in such manner. The travelling mode
adjustment unit operates as a control unit of the control
device for the vehicle.
[0033] The vehicle deceleration varies depending on
the vehicle travelling resistance even if the combination
of the vehicle speed V and the accelerator opening Ap
are the same. Thus, the threshold values (lower limit ve-
hicle speed V1, upper limit vehicle speed V2, first opening
Ap1, second opening Ap2) defining the N inertia region
are desirably changed according to the vehicle travelling
resistance. The vehicle travelling resistance changes ac-
cording to the number of passengers and the load ca-
pacity. Thus, the control device for the vehicle and the
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method of controlling the vehicle can set the appropriate
N inertia region corresponding to the number of passen-
gers and the load capacity.
[0034] The illustrated vehicle can implement the fuel
cut control of stopping the fuel supply to the engine 10
during the normal travelling. The travelling mode adjust-
ment unit or the normal travelling control unit permits the
implementation of the fuel cut control and sends a com-
mand to implement the fuel cut control to the fuel cut
control unit of the travel control ECU 1 when the imple-
menting conditions of the fuel cut control are met (when
accelerator opening Ap is fully closed, as will be de-
scribed later). The fuel cut control unit operates as the
control unit of the control device for the vehicle. The fuel
cut control is a control implemented in the normal trav-
elling mode. Thus, the fuel cut control unit sends the com-
mand to implement the fuel cut control to the engine ECU
2 in the travelling state in which the clutch 50 is engaged.
The engine ECU 2 stops the fuel supply to the engine 10
based on the command. Thus, the power transmission
between the engine 10 and the drive wheels W is enabled
during the fuel cut control, whereby the vehicle deceler-
ation by the engine brake occurs. The fuel cut control
unit may send an engagement command of the clutch
50 to the transmission ECU 3 instead of the normal trav-
elling control unit to engage the clutch 50 in the released
state if not returned from the N inertia travelling to the
normal travelling when the implementing condition of the
fuel cut control is met.
[0035] The travelling mode adjustment unit prohibits
the implementation of the N inertia travelling and the fuel
cut control and permits the implementation of the normal
travelling when the accelerator opening Ap is greater
than a fully closed state and is equal to or smaller than
the first opening Ap1 (0 < Ap ≤ Ap1). If the accelerator
opening Ap is greater than the first opening Ap1, the ve-
hicle deceleration by the N inertia travelling occurs. If the
accelerator opening Ap is fully closed, the vehicle decel-
eration, which is greater than the deceleration during the
N inertia travelling, occurs with the engine brake by the
fuel cut control. Thus, when the accelerator opening Ap
is greater than the fully closed state and equal to or small-
er than the first opening Ap1 (i.e., when the engine torque
is in the negative region), the normal travelling control
unit performs the output control of the engine to gradually
change the vehicle deceleration in the normal travelling
between the vehicle deceleration in the N inertia travel-
ling of when switching from the N inertia travelling to the
normal travelling and the vehicle deceleration in the fuel
cut control. When the accelerator opening Ap is thereby
reduced toward fully closed during the N inertia travelling,
the difference in the levels of the vehicle deceleration is
suppressed from occurring until the accelerator opening
Ap is fully closed.
[0036] The travelling mode adjustment unit prohibits
the implementation of the N inertia travelling and the fuel
cut control and permits the implementation of the normal
travelling even when the accelerator opening Ap is equal

to or greater than the second opening Ap2 (Ap ≥ Ap2).
Since a difference worth a second predetermined value
described above is provided between the target acceler-
ator opening by the driver aiming for constant-speed trav-
elling and the second opening Ap2, the travelling mode
adjustment unit can avoid the implementation of the N
inertia travelling and the fuel control even if the acceler-
ator opening Ap is subconsciously shifted with respect
to the target accelerator opening.
[0037] The computation processing operation of the
control device for the vehicle and the method of control-
ling the vehicle will now be described based on the flow-
chart of FIG. 3.
[0038] The travelling mode adjustment unit determines
whether or not the vehicle speed V detected by a vehicle
speed sensor 61 is equal to or higher than the lower limit
vehicle speed V1 (step ST1). If the vehicle speed V is
equal to or higher than the lower limit vehicle speed V1,
the travelling mode adjustment unit determines whether
or not the vehicle speed V is equal to or lower than the
upper limit vehicle speed V2 (step ST2).
[0039] The travelling mode adjustment unit prohibits
the implementation of the N inertia travelling, permits the
implementation of the normal travelling, and selects the
normal travelling mode if the vehicle speed V is lower
than the lower limit vehicle speed V1 or higher than the
upper limit vehicle speed V2 (step ST3). In such cases,
the normal travelling control unit starts the normal trav-
elling (step ST4). The travelling mode adjustment unit
then returns to step ST1.
[0040] If the vehicle speed V is equal to or higher than
the lower limit vehicle speed V1 and equal to or lower
than the upper limit vehicle speed V2, the travelling mode
adjustment unit determines whether or not the acceler-
ator opening Ap detected by an accelerator opening sen-
sor 62 is greater than the first opening Ap1 (step ST5).
If the accelerator opening Ap is greater than the first
opening Ap1, the travelling mode adjustment unit deter-
mines whether or not the accelerator opening Ap is small-
er than the second opening Ap2 (step ST6).
[0041] If the accelerator opening Ap is equal to or
smaller than the first opening Ap1, the travelling mode
adjustment unit determines whether or not the acceler-
ator opening Ap is greater than zero and equal to or small-
er than the first opening Ap1 (step ST7).
[0042] If the accelerator opening Ap is greater than ze-
ro and equal to or smaller than the first opening Ap1, the
travelling mode adjustment unit proceeds to step ST3
and selects the normal travelling mode. On the other
hand, if the accelerator opening Ap is greater than zero
and not equal to or smaller than the first opening Ap1
(i.e., if the accelerator opening Ap is zero), the travelling
mode adjustment unit permits the implementation of the
fuel cut control and selects the fuel cut control in the nor-
mal travelling mode (step ST8). The fuel cut control unit
then starts the fuel cut control (step ST9). Thereafter, the
travelling mode adjustment unit returns to step ST1.
[0043] If the accelerator opening Ap is equal to or great-
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er than the second opening Ap2, the travelling mode ad-
justment unit proceeds to step ST3 and selects the nor-
mal travelling mode. In this case, the travelling mode ad-
justment unit prohibits the implementation of the N inertia
travelling and the fuel cut control and permits the imple-
mentation of the normal travelling, as described above.
Thus, for example, if the driver is carrying out the accel-
erator operation to the target accelerator opening (= sec-
ond opening Ap2 + second predetermined value) aiming
for the constant-speed travelling, the normal travelling
control unit implements the constant-speed travelling by
the normal travelling to avoid the implementation of the
N inertia travelling and the fuel cut control, so that the
generation of the vehicle deceleration by the N inertia
travelling and the fuel cut control can be suppressed.
Thus, the control device for the vehicle and the method
of controlling the vehicle can suppress the sense of dis-
comfort of the driver.
[0044] If the accelerator opening Ap is greater than the
first opening Ap1 and smaller than the second opening
Ap2, the travelling mode adjustment unit determines
whether or not the accelerator opening changing amount
dAp is smaller than a predetermined value dAp0 (> 0)
(step ST10). The predetermined value dAp0 is a thresh-
old value for determining whether or not the driver is re-
questing for the acceleration travelling of the vehicle by
the accelerator operation and is a value substantially
close to zero. If the accelerator opening changing amount
dAp is equal to or greater than the predetermined value
dAp0, it is determined that the driver is requesting for the
acceleration travelling of the vehicle. If, on the other hand,
the accelerator opening changing amount dAp is smaller
than the predetermined value dAp0 (includes when ac-
celerator opening changing amount dAp is zero or neg-
ative), it is determined that the driver is not requesting
for the acceleration travelling of the vehicle but is request-
ing for the constant-speed travelling or the deceleration
travelling. In step ST10, whether or not the accelerator
opening changing amount per unit time is smaller than
the predetermined value may be determined to deter-
mine whether or not the driver is requesting for the ac-
celeration travelling of the vehicle by the quick depres-
sion of the accelerator pedal.
[0045] If the accelerator opening changing amount
dAp is equal to or greater than the predetermined value
dAp0, the travelling mode adjustment unit proceeds to
step ST3 and selects the normal travelling mode since
the combination of the vehicle speed V and the acceler-
ator opening Ap is in the N inertia region but the accel-
eration travelling is being requested.
[0046] Meanwhile, if the accelerator opening changing
amount dAp is smaller than the predetermined value
dAp0, the travelling mode adjustment unit permits the
implementation of the N inertia travelling and selects the
N inertia travelling mode (step ST11). The inertia control
unit starts the N inertia travelling (step ST12). Thereafter,
the travelling mode adjustment unit returns to step ST1.
[0047] When the accelerator opening Ap is reduced

during the N inertia travelling, the accelerator opening
Ap is determined to be equal to or smaller than the first
opening Ap1 in step ST5, and furthermore, the acceler-
ator opening Ap is determined to be greater than zero
and equal to or smaller than the first opening Ap1 in step
ST7, the travelling mode adjustment unit proceeds to
step ST3 and selects the normal travelling mode, as de-
scribed above. In this case, the normal travelling control
unit gradually changes the vehicle deceleration in the
normal travelling between the vehicle deceleration in the
N inertia travelling of when switching from the N inertia
travelling to the normal travelling and the vehicle decel-
eration in the fuel cut control. The normal travelling con-
trol unit thus estimates the output torque of the engine
10 for every accelerator opening Ap for realizing such
vehicle deceleration from the map, and the like, and caus-
es the engine ECU 2 to perform the output control of the
engine 10 corresponding to the output torque. Thus, the
occurrence of a difference in the levels of the vehicle
deceleration is suppressed when switching the N inertia
travelling or the fuel cut control and the normal travelling,
and thus the sense of discomfort of the driver can be
suppressed. Thus, the control device for the vehicle and
the method of controlling the vehicle do not use the sliding
of the clutch 50 for the adjustment of the vehicle decel-
eration at the time of the normal travelling, and thus can
suppress the fluctuation in the vehicle deceleration of
when the accelerator opening is reduced until the trav-
elling mode is switched during the N inertia travelling,
while avoiding the lowering of the durability of the clutch
50.
[0048] If the accelerator opening changing amount
dAp is smaller than the predetermined value dAp0 during
the N inertia travelling, the travelling mode adjustment
unit continues the N inertia travelling. If, on the other
hand, the accelerator opening changing amount dAp be-
comes equal to or greater than the predetermined value
dAp0 during the N inertia travelling, the travelling mode
adjustment unit prohibits the N inertia travelling even in
the N inertia region, selects the normal travelling mode,
and returns the travelling mode from the N inertia travel-
ling to the normal travelling. If such prohibiting control is
not performed, the N inertia travelling is continued until
the combination of the vehicle speed V and the acceler-
ator opening Ap is outside the N inertia region. Thus, the
control device for the vehicle and the method of control-
ling the vehicle prohibit the N inertia travelling upon de-
tection of the acceleration intention of the driver, and re-
turn the travelling mode from the N inertia travelling to
the normal travelling, so that the vehicle can be acceler-
ated with satisfactory responsiveness and the sense of
discomfort of the driver can be suppressed.
[0049] As previously described, the vehicle decelera-
tion by the N inertia travelling is not sufficiently obtained
in the region of lower speed than the lower limit vehicle
speed V1. Thus, even if the N inertia travelling is executed
in such a low speed region, the driver may feel a sense
of discomfort in the vehicle deceleration with respect to
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the driver’s accelerator operation. Therefore, in the con-
trol device for the vehicle and the method of controlling
the vehicle of the present embodiment, the lower limit
vehicle speed V1 at which the N inertia travelling is ex-
ecuted is set and the N inertia travelling is prohibited if
the speed is lower than the lower limit vehicle speed V1.
That is, the control device for the vehicle and the method
of controlling the vehicle prevent the releasing operation
of the clutch 50 for executing the N inertia travelling and
the engaging operation of the clutch 50 for returning from
the N inertia travelling to the normal travelling from being
frequently carried out in the low speed region. The control
device for the vehicle and the method of controlling the
vehicle thus can suppress the sense of discomfort of the
driver due to insufficiency of vehicle deceleration and the
repetition of the engagement and the release of the clutch
50 in the low speed region.
[0050] In the region of higher speed than the upper
limit vehicle speed V2, the vehicle deceleration is larger
compared to the deceleration in the N inertia region and
the low speed region, as described above. Thus, if the
N inertia travelling is executed in such a high speed re-
gion, the N inertia travelling and the normal travelling may
be frequently switched. The driver thus may feel a sense
of discomfort. Therefore, in the control device for the ve-
hicle and the method of controlling the vehicle of the
present embodiment, the upper limit vehicle speed V2 at
which the N inertia travelling is executed is set, and the
N inertia travelling is prohibited in the speed higher than
the upper limit vehicle speed V2. That is, the control de-
vice for the vehicle and the method of controlling the ve-
hicle prevent the releasing operation of the clutch 50 for
executing the N inertia travelling and the engaging oper-
ation of the clutch 50 for returning from the N inertia trav-
elling to the normal travelling from being frequently car-
ried out in the high speed region. The control device for
the vehicle and the method of controlling the vehicle thus
can suppress a sense of discomfort of the driver due to
an excessively large vehicle deceleration and the repe-
tition of the engagement and the release of the clutch 50
in the high speed region.
[0051] Thus, the control device for the vehicle and the
method of controlling the vehicle can generate the vehicle
deceleration of an appropriate magnitude in the low
speed region and the high speed region by making the
N inertia region appropriate, and can suppress the sense
of discomfort of the driver. The control device for the ve-
hicle and the method of controlling the vehicle can also
achieve the enlargement of the N inertia region in the
vehicle speed region in-between.
[0052] Generally, the frequency of travelling with the
accelerator opening Ap fully closed is lower during the
high speed travelling. Thus, even if it is set such that the
N inertia travelling is executed in response to the accel-
erator (Ap = 0) by the driver, the frequency of executing
the N inertia travelling is lower in such a vehicle. Con-
ventionally, the setting is made such that the N inertia
travelling is executed in the region of the accelerator

opening Ap where the engine torque becomes negative.
Since the region of such an accelerator opening Ap is
narrow, the accelerator operation of the driver attempting
to carry out the N inertia travelling is difficult, and the
frequency of executing the N inertia travelling is lower in
such a vehicle. However, in the control device for the
vehicle and the method of controlling the vehicle of the
present embodiment, the N inertia travelling mode can
be selected at the accelerator opening Ap (Ap1 < Ap <
Ap2) that is frequently used by the driver corresponding
to the vehicle speed V. Thus, the control device for the
vehicle and the method of controlling the vehicle can se-
lect the N inertia travelling mode with an easy accelerator
operation of the driver, so that the frequency the N inertia
travelling is executed can be raised and the fuel efficiency
can be improved than the prior art.
[0053] In the control device for the vehicle and the
method of controlling the vehicle of the present embod-
iment, when decelerating the vehicle, the fuel cut control
in the normal travelling mode is selected when the ac-
celerator opening Ap is fully closed (Ap = 0), the N inertia
travelling mode is selected at the accelerator opening Ap
(Ap1 < Ap < Ap2) that is frequently used by the driver
corresponding to the vehicle speed V, and the normal
travelling mode is selected at the accelerator opening Ap
(0 < Ap ≤ Ap1) in-between when the engine torque be-
comes negative. Thus, the control device for the vehicle
and the method of controlling the vehicle can use, de-
pending on a purpose, the deceleration by the engine
brake of the fuel cut control, the deceleration by the en-
gine brake in the region of negative engine torque, and
the deceleration by the N inertia travelling in a state close
to the road load state, in accordance with the accelerator
opening Ap.
[0054] In the control device for the vehicle and the
method of controlling the vehicle of the present embod-
iment, when the accelerator operation is carried out in
the accelerating direction, the N inertia travelling is pro-
hibited, respecting the driver’s intention of accelerating
the speed even in the N inertia region. If such prohibiting
control is not performed, the N inertia travelling is con-
tinued until the combination of the vehicle speed V and
the accelerator opening Ap deviates from the N inertia
region. Thus, the control device for the vehicle and the
method of controlling the vehicle of the present embod-
iment prohibits the N inertia travelling upon detection of
the acceleration intention of the driver, and returns the
travelling mode from the N inertia travelling to the normal
travelling to accelerate the vehicle with satisfactory re-
sponsiveness, whereby the sense of discomfort of the
driver can be suppressed.
[0055] The control device for the vehicle and the meth-
od of controlling the vehicle of the present embodiment
present to the driver whether the implementation of the
N inertia travelling is possible or not possible in the cur-
rent state, allowing the driver to perform the N inertia
travelling by his/her own will. For example, as illustrated
in FIG. 4, the display control unit of the travel control ECU
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1 displays the range (Ap1 < Ap < Ap2) 71 of the accel-
erator opening Ap in the N inertia region depending on
the vehicle speed V of the current state on a display unit
81 in the vehicle compartment. The display control unit
operates as a control unit of the control device for the
vehicle. The display unit 81 is, for example, a display
region of an instrumental panel, a monitor (monitor of a
car navigation system, etc.) arranged around the driver’s
seat, and the like. The range 71 of the accelerator open-
ing Ap at which the N inertia travelling can be implement-
ed changes according to the vehicle speed V of the cur-
rent state. The display unit 81 also displays an index 72
representing the accelerator opening Ap of the current
state along with the range 71 of the accelerator opening
Ap. The range 71 and the index 72 are desirably always
displayed in terms of presenting to the driver whether or
not the N inertia travelling can be implemented. Such a
range 71 may disappear when the accelerator opening
Ap of the current state deviates from the relevant range
71, and the deviation from the N inertia region may be
more clearly presented to the driver. In the illustration of
FIG. 4, the accelerator opening Ap is expressed in per-
cent figures. In the illustration of FIG. 4, the fuel cut region
(F/C) of when the accelerator opening Ap is fully closed
is also illustrated.
[0056] In the present embodiment, the control de-
scribed above is carried out based on the accelerator
opening Ap. The control, however, may be performed
using a throttle opening Tap in a unique relationship with
the accelerator opening Ap. In this case, the threshold
value (the first opening Ap1, the second opening Ap2) in
the previous illustration is replaced with a threshold value
(a first opening Tap1, a second opening Tap2) of the
corresponding throttle opening Tap.
[0057] In the present embodiment, the N inertia trav-
elling is described by way of example for the inertia trav-
elling. However, the inertia travelling also includes an
inertia travelling in which the power transmission be-
tween the engine 10 and the drive wheels W is blocked
with the engine 10 stopped (so-called free run travelling).
Thus, when the illustrated vehicle carries out the free run
travelling, the control where the N inertia travelling de-
scribed above is replaced with the free run travelling may
be performed, and operation effects similar to those de-
scribed above may be obtained. In such control, "N iner-
tia" in the description made above is deemed to be re-
placed with "free run". In this case, however, the stop
control of the engine 10 is carried out when starting the
free run travelling, and the restart control of the engine
10 is added when returning to the normal travelling from
the free run travelling.
[0058] In the control device for the vehicle and the
method of controlling the vehicle according to the em-
bodiment of the present invention, an output of the engine
is controlled so that a vehicle deceleration of when per-
forming the first travelling mode gradually changes be-
tween a vehicle deceleration of when switching from the
second travelling mode to the first travelling mode and a

vehicle deceleration in the third travelling mode. Thus,
the control device for the vehicle and the method of con-
trolling the vehicle can suppress the occurrence of the
difference in the levels of the vehicle deceleration without
using the sliding of the power connecting/disconnecting
device when switching between the second travelling
mode or the third travelling mode and the first travelling
mode. Therefore, the control device for the vehicle and
the method of controlling the vehicle can suppress the
fluctuation of the vehicle deceleration when the acceler-
ator opening is reduced until the travelling mode is
switched during the travelling in the second travelling
mode, while avoiding the lowering of the durability of the
power connecting/disconnecting device.
[0059] Although the invention has been described with
respect to specific embodiments for a complete and clear
disclosure, the appended claims solely are to be con-
strued as embodying all modifications and alternative
constructions of the invention.

Claims

1. A control device of a vehicle including an engine (10),
drive wheels (W), a power connecting/disconnecting
device (50) disposed between the engine (10) and
the drive wheels (W), the control device character-
ized by comprising:

a control unit (1, 2, 3) configured to:

implement a first travelling mode of engag-
ing the power connecting/disconnecting de-
vice (50) during travelling at a time an ac-
celerator opening is greater than a fully
closed state and not greater than a first
opening amount;
implement a second travelling mode of re-
leasing the power connecting/disconnect-
ing device (50) during the travelling at a time
the accelerator opening is greater than the
first opening amount and smaller than a sec-
ond opening amount;
implement a third travelling mode of stop-
ping a fuel supply to the engine (10) with
the power connecting/disconnecting device
(50) engaged during the travelling at a time
the accelerator opening is fully closed; and
control an output of the engine (10) so that
a vehicle deceleration at a time of imple-
menting the first travelling mode gradually
changes between a vehicle deceleration at
a time of switching from the second travel-
ling mode to the first travelling mode and a
vehicle deceleration in the third travelling
mode.

2. The control device according to claim 1, wherein at
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a time the second opening amount is smaller than
an accelerator opening necessary for maintaining a
constant-speed travelling by a predetermined value,
the control unit (1, 2, 3) implements the first travelling
mode at a time when the accelerator opening is not
smaller than the second opening amount.

3. The control device according to claim 1 or 2, wherein
the control unit (1, 2, 3) implements the first travelling
mode at a time when an accelerator opening chang-
ing amount is not smaller than a predetermined val-
ue.

4. A method of controlling a vehicle including an engine
(10), drive wheels (W), a power connecting/discon-
necting device (50) disposed between the engine
(10) and the drive wheels (W), and a control unit (1,
2, 3), the control method characterized by compris-
ing the steps of:

implementing a first travelling mode of engaging
the power connecting/disconnecting device (50)
at a time when an accelerator opening during
travelling is greater than a fully closed state and
not greater than a first opening amount;
implementing a second travelling mode of re-
leasing the power connecting/disconnecting de-
vice (50) at a time when the accelerator opening
during the travelling is greater than the first
opening amount and smaller than a second
opening amount; and
implementing a third travelling mode of stopping
a fuel supply to the engine (10) with the power
connecting/disconnecting device (50) engaged
at a time when the accelerator opening amount
during the travelling is fully closed, wherein
in the step of implementing the first travelling
mode, an output of the engine (10) is controlled
to gradually change a vehicle deceleration at a
time of implementing the first travelling mode
between a vehicle deceleration at a time of
switching from the second travelling mode to the
first travelling mode and a vehicle deceleration
in the third travelling mode.

Patentansprüche

1. Steuervorrichtung für ein Fahrzeug, das einen Motor
(10), Antriebsräder (W), eine Leistungs-An-
schluss/Trenn-Vorrichtung (50), die zwischen dem
Motor (10) und den Antriebsrädern (W) angeordnet
ist, aufweist, wobei die Steuervorrichtung dadurch
gekennzeichnet ist, dass sie umfasst:

eine Steuereinheit (1, 2, 3), die dazu ausgelegt
ist:

einen ersten Fortbewegungsmodus des
Einrückens der Leistungs-An-
schluss/Trenn-Vorrichtung (50) während
der Fortbewegung zu einem Zeitpunkt aus-
zuführen, zu dem eine Beschleunigeröff-
nung größer als ein vollständig geschlosse-
ner Zustand und nicht größer als ein erstes
Öffnungsmaß ist,
einen zweiten Fortbewegungsmodus des
Lösens der Leistungs-Anschluss/Trenn-
Vorrichtung (50) während der Fortbewe-
gung zu einem Zeitpunkt auszuführen, zu
dem die Beschleunigeröffnung größer als
das erste Öffnungsmaß und kleiner als ein
zweites Öffnungsmaß ist,
einen dritten Fortbewegungsmodus des
Unterbrechens einer Kraftstoffzufuhr in den
Motor (10) auszuführen, wobei die Leis-
tungs-Anschluss/Trenn-Vorrichtung (50)
während der Fortbewegung zu einem Zeit-
punkt, zu dem die Beschleunigeröffnung
vollständig geschlossen ist, eingerückt ist,
eine Ausgabe des Motors (10) derart zu
steuern, dass sich eine Fahrzeugverzöge-
rung zu einem Zeitpunkt, zu dem der erste
Fortbewegungsmodus ausgeführt wird,
graduell zwischen einer Fahrzeugverzöge-
rung zu einem Zeitpunkt, zu dem von dem
zweiten Fortbewegungsmodus zu dem ers-
ten Fortbewegungsmodus umgeschaltet
wird, und einer Fahrzeugverzögerung im
dritten Fortbewegungsmodus ändert.

2. Steuervorrichtung nach Anspruch 1, wobei die Steu-
ereinheit (1 ,2, 3) zu einem Zeitpunkt, wenn das
zweite Öffnungsmaß um einen vorbestimmten Wert
geringer ist als eine Beschleunigeröffnung, die zum
Aufrechterhalten einer konstanten Drehzahl nötig
ist, den ersten Fortbewegungsmodus zu einem Zeit-
punkt ausführt, zu dem die Beschleunigeröffnung
nicht geringer als das zweite Öffnungsmaß ist.

3. Steuervorrichtung nach Anspruch 1 oder 2, wobei
die Steuereinheit (1, 2, 3) den ersten Fortbewe-
gungsmodus zu einem Zeitpunkt ausführt, zu dem
ein Änderungsmaß der Beschleunigeröffnung nicht
geringer als ein vorbestimmter Wert ist.

4. Verfahren zum Steuern eines Fahrzeugs, das einen
Motor (10), Antriebsräder (W), eine Leistungs-An-
schluss/Trenn-Vorrichtung (50), die zwischen dem
Motor (10) und den Antriebsrädern (W) angeordnet
ist, und eine Steuereinheit (1, 2, 3) aufweist, wobei
das Steuerverfahren dadurch gekennzeichnet ist,
dass es die Schritte umfasst:

Ausführen eines ersten Fortbewegungsmodus
des Einrückens der Leistungs-An-
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schluss/Trenn-Vorrichtung (50) zu einem Zeit-
punkt, zu dem eine Beschleunigeröffnung wäh-
rend der Fortbewegung größer als ein vollstän-
dig geschlossener Zustand und nicht größer als
ein erstes Öffnungsmaß ist,
Ausführen eines zweiten Fortbewegungsmodus
des Lösens der Leistungs-Anschluss/Trenn-
Vorrichtung (50) zu einem Zeitpunkt, zu dem die
Beschleunigeröffnung während der Fortbewe-
gung größer als das erste Öffnungsmaß und ge-
ringer als ein zweites Öffnungsmaß ist,
Ausführen eines dritten Fortbewegungsmodus
des Unterbrechens einer Kraftstoffzufuhr in den
Motor (10), wobei die Leistungs-An-
schluss/Trenn-Vorrichtung (50) zu einem Zeit-
punkt, zu dem das Beschleunigeröffnungsmaß
während der Fortbewegung vollständig ge-
schlossen ist, eingerückt ist, wobei
bei dem Schritt des Ausführens des ersten Fort-
bewegungsmodus eine Ausgabe des Motors
(10) gesteuert wird, um eine Fahrzeugverzöge-
rung zu einem Zeitpunkt, zu dem der erste Fort-
bewegungsmodus ausgeführt wird, graduell
zwischen einer Fahrzeugverzögerung zu einem
Zeitpunkt, zu dem von dem zweiten Fortbewe-
gungsmodus zu dem ersten Fortbewegungs-
modus umgeschaltet wird, und einer Fahrzeug-
verzögerung im dritten Fortbewegungsmodus
zu ändern.

Revendications

1. Dispositif de commande d’un véhicule comprenant
un moteur (10), des roues d’entraînement (W), un
dispositif de connexion/déconnexion de puissance
(50) disposé entre le moteur (10) et les roues d’en-
traînement (W), le dispositif de commande étant ca-
ractérisé en ce qu’il comporte :

une unité de commande (1, 2, 3) configurée
pour :

mettre en oeuvre un premier mode de dé-
placement d’engagement du dispositif de
connexion/déconnexion de puissance (50)
pendant un déplacement à un moment où
une ouverture d’accélérateur est plus gran-
de qu’un état entièrement fermé et pas plus
grande qu’une première quantité
d’ouverture ;
mettre en oeuvre un deuxième mode de dé-
placement de libération du dispositif de con-
nexion/déconnexion de puissance (50)
pendant le déplacement à un moment où
l’ouverture d’accélérateur est plus grande
que la première quantité d’ouverture et plus
petite qu’une deuxième quantité

d’ouverture ;
mettre en oeuvre un troisième mode de dé-
placement d’arrêt d’une alimentation en
carburant du moteur (10) avec le dispositif
de connexion/déconnexion de puissance
(50) engagé pendant le déplacement à un
moment où l’ouverture d’accélérateur est
entièrement fermée ; et
commander une sortie du moteur (10) de
telle sorte qu’une décélération de véhicule
à un moment où une mise en oeuvre du
premier mode de déplacement change pro-
gressivement entre une décélération de vé-
hicule à un moment de commutation du
deuxième mode de déplacement vers le
premier mode de déplacement et d’une dé-
célération de véhicule dans le troisième mo-
de de déplacement.

2. Dispositif de commande selon la revendication 1,
dans lequel à un moment où la deuxième quantité
d’ouverture est plus petite qu’une ouverture d’accé-
lérateur nécessaire pour maintenir un déplacement
à vitesse constante grâce à une valeur prédétermi-
née, l’unité de commande (1, 2, 3) met en oeuvre le
premier mode de déplacement à un moment où
l’ouverture d’accélérateur n’est pas plus petite que
la deuxième quantité d’ouverture.

3. Dispositif de commande selon la revendication 1 ou
2, dans lequel l’unité de commande (1, 2, 3) met en
oeuvre le premier mode de déplacement à un mo-
ment où une quantité de changement d’ouverture
d’accélérateur n’est pas plus petite qu’une valeur
prédéterminée.

4. Procédé de commande d’un véhicule comprenant
un moteur (10), des roues d’entraînement (W), un
dispositif de connexion/déconnexion de puissance
(50) disposé entre le moteur (10) et les roues d’en-
traînement (W), et une unité de commande (1, 2, 3),
le procédé de commande étant caractérisé en ce
qu’il comporte les étapes de :

mise en oeuvre d’un premier mode de déplace-
ment d’engagement du dispositif de con-
nexion/déconnexion de puissance (50) à un mo-
ment où une ouverture d’accélérateur pendant
un déplacement est plus grande qu’un état en-
tièrement fermé et pas plus grande qu’une pre-
mière quantité d’ouverture ;
mise en oeuvre d’un deuxième mode de dépla-
cement de libération du dispositif de con-
nexion/déconnexion de puissance (50) à un mo-
ment où l’ouverture d’accélérateur pendant le
déplacement est plus grande que la première
quantité d’ouverture et plus petite qu’une
deuxième quantité d’ouverture ;
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mise en oeuvre d’un troisième mode de dépla-
cement d’arrêt d’une alimentation en carburant
du moteur (10) avec le dispositif de con-
nexion/déconnexion de puissance (50) engagé
à un moment où la quantité d’ouverture d’accé-
lérateur pendant le déplacement est entière-
ment fermée, selon lequel
dans l’étape de mise en oeuvre du premier mode
de déplacement, une sortie du moteur (10) est
commandée pour changer progressivement
une décélération de véhicule à un moment où
une mise en oeuvre du premier mode de dépla-
cement entre une décélération de véhicule à un
moment de commutation du deuxième mode de
déplacement vers le premier mode de déplace-
ment et une décélération de véhicule dans le
troisième mode de déplacement.
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