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(57) Abstract: The invention relates to a vehicle comprising an engine (14), a transmission (20), a drive wheel (34), a first motor
(MQG) provided in a power transmission path between the engine (14) and the drive wheel (34), the power transmission path includ -
ing the transmission (20), a clutch (K0) configured to disconnect the engine (14) from the first motor (MG), a mechanical oil pump
(36) connected to a rotary member disposed on the power transmission path between the clutch (K0) and the drive wheel (34), the
mechanical oil pump (36) configured to be driven by rotation of the rotary member to supply hydraulic oil to the clutch (KO) and the
transmission (20), and an electronic control unit (100). When the first motor (MG) fails in an EV travel mode in which a clutch (KO)
is disengaged, an amount of hydraulic oil that is supplied to the clutch (KO0) is secured by reducing an amount of hydraulic oil that is
leaked due to operation of the transmission (20).
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VEHICLE

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001]  The present invention relates to a vehicle that includes an engine, a
motor, a transmission, a clutch for connecting/disconnecting the engine to/from the motor,
and a mechanical oil pump that'is driven in conjunction with rotation of a rotary member

located between the clutch and drive wheel.

2. Description of Related Art

[0002] A vehicle has been Well-known that includes: an engine; a motor
pfovided in a powér transmission path between the engine and drive wheel; a
transmission for constituting a part of 'the power transmission path; a clutch for
connecting/disconnecting the engine to/from the motor; and a mechanical oil pump that is
connected to a rotary member located between the clutch and the drive wheel and is
driven in conjuhction with rbtation of the rotary member, thereby supplying hydraulic oil
to the clutch and the transmission. An example of such includes a vehicle disclosed in
Japanese Patent Application Publication No. 2012-179955 (JP 2012-179955 A). In the
-vehicle-disclosed-inJP-2012-179955-A;-the-mechanical-oil- pump-is-connected to a pump -
impeller of a torque converter that integrally rotates with a rotor of the motor. This oil
pump is rotationally driven by the engine and/or the motor to generate a hydraulic oil
pressure that is used for execution of gear change control of an automatic transmission,

disengagement control of the clutch, and the like.

SUMMARY OF THE INVENTION
[0003] If the motor. fails in a motor travel mode in which the clutch is
disengaged and the vehicle travels only by the motor as a drive power source, a discharge

amount of the oil pump that is rotationally driven by the motor is reduced. This

CONFIRMATION COPY



WO 2015/019148 PCT/IB2014/001430

2
prevents the clutch from being engaged since the actual discharge amount of the oil pump
is insufficient as the discharge amount that is required to engage the clutch. It should be
noted that such a problem remains unknown. Thus, a method | for appropriately
Controlliﬁg the clutch even in a situation where failure of the motor during the
disengagement of the clutch leads to a reduction in the discharge amount of the oil pump
has not been suggested.

[0004] The present inventioﬁ provides a vehicle that can secure an amount of
the hydraulic oil supplied to the clutch even when the motor fails during the
diséngagement of the clutch.

[0005]  An aspect of the present invention relates to a vehicle. The vehicle
includes an engine, a tfansmission, a drive wheel, a first motor, a clutch, a mechanical oil
pump, and an electronic control unit. The first motor is provid_ed in a power
transmission path between the engine and the drive wheel. The power transmission path
includes the transmission. The clutch is configured to disconnect the engine from the
ﬁrst motor by disengaging. The mechanical oil pump is connected to a rotary member
disposed on the power transmission path between the clutch and the drive wheel, the
mechanical oil pump configured to be driven by rotation of the rotary member to supply
hydraulic oil to the clutch and the transmission. The electronic control unit is
configured to control an operation related to the transmission, so as to reduce an amount

~of~fhe*hydraul-ic~0i—1‘that‘is—leaked—due;f;o—the‘Qperati'on“rglatéd‘to*the‘ transmission when
thé first motor fails in a motor travel mode in which the clutch is disengaged and only the
first motor is used as a drive power source.

[0006]  If the motor fails in the motor travel mode in which the clutch is
disengaged, a discharge amount of the mechanical oil pump is reduced. Thus, when the
motor fails in the motor travel mode in which the clutch is disengaged, the amount of the
hydraulic oil that is leaked due to the operation related to the transmission is reduced.
Accordingly, it is possible with such a configuration to secure the amount of the

hydrauiic oil that is supplied to the clutch. Thus, the clutch can be engaged, and the
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mechanical oil pump can be driven by power of the engine. Therefore, an evacuation
travel by the engine is allowed when the motor fails in the motor travel mode.

[0007)  The vehicle may include a hydraulic control circuit. The hydraulic
control circuit may be configured to control the operation of which related to the
transmission via a solenoid valve. The electronic control unit may be configured to
control the solenoid valve so as to minimize the amount of the hydraulic oil that is leaked
due to the operation related to the transmission. With such a configuration, even when
_the motor fails in the motor travel mode in which the clutch is disengaged, the amount of
the hydraulic oil that is leaked due to the operation related to the transmission is
minimized. Thus, it is possible to further reliably secure the amount of the hydraulic oil
that is supplied to the clutch. |

[0008]  In the vehicle, the electronic control unit may be conﬁgﬁred to control
the operation related to the transmission so as to reduce the amount of the hydraulic oil
that is leaked due to the operation related to the transmission and so as to increase an
amount of the hydraulic oil supplied to the clutch. With such a configuration, even
when the motor fails in the motor travel mode in which the clutch is disengaged, not only
the amount of the hydraulic oil that is leaked due to the operation related to the
transmission is simply reduced, but also the amount of the hydraulie oil that is supplied to

the clutch is appropriately secured.

[0009] The vehicle may include a second motor for anoil pump-and an electric
oil pump. The electric oil pump may Ee driven by rotation of the second motor to
supply the hydraulic oil to the clutch and the transmission. The rotation of the second
motor may be independent of the rotation of the rotary member disposed on the power
transmission path between the clutch and the drive wheel. Here, in a case where the
motor fails during stop of the vehicle or in the motor travel mode, in which the vehicle
travels at a low speed, in a state that the clutch is disengaged, even if the amount of the
hydraulic oil that is leaked due to the operation related to the transmission is reduced, the
amount of the hydréulic oil that is supplied to the clutch cannot be secured or may not

possibly be secured. It is because the discharge amount of the mechanical oil pump is
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originally zero or small. On the contréry, with the configuration described above, the
electric oil pump is driven when the motor fails during the disengagement of the clutch.
Thus, the amount of the hydraulic oil that is supplied to the clutch can be secured.
Therefore, the clutch can be engaged, and the mechanical oil pump can be driven by the
powe.r of the engine. .
| [0010]  In the vehicle, the electronic control unit may be configured to, when the
first motor fails, control the operation related to the transmission so as to reduce the
amount of the hydraulic oil that is leaked due to the operation related to the transmission
and may be configured to increase the amount of the hydraulic oil supplied to the clutch
by the electric oil pump when the first motor fe}ils. With such a configuration, even

when the motor fails during the disengagement of the clutch, the amount of the hydraulic

oil that is supplied to the clutch is appropriately secured.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Features, advantages, and technical and industrial significance of
exemplary embodiments of the invention will be described below with reference to the
accompanying drawings, in which like numerals denote like elefnents, and wherein:
FIG. 1 is a view for illustrating a schefnatic configuration of a power transmission
device that is included in a vehicle to which the present invention is applied, and is also a
“"Tctw‘fwi‘l’lﬁstr’atirrg“main‘c*omp’on’entS‘of*a‘control‘system~in*the vehicle;— - -
FIG. 2 is a view for illustrating a schematic configuration of a hydraulic system that
éontrols an operation related toa transmission;
- FIG. 3 is a functional block diagram for illustrating main sections of a control
function by an electronic control unit; |
FIG. 4 is a flowchart for illustrating main sections of a control operation of the
electronic control unit, that is, the control operation to secure an amount of hydraulic oil
that is supplied to a clutch for connecting/disconnecting an engine when a motor fails
during disengagement of the clutch for connecting/disconnecting an engine;

FIG. 5 is an example of a timing chart when the control operation shown in the
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flowchart of FIG. 4 ié executed;

FIG. 6 is an example of the timing chart in a comparative example when the control
operation shown in the flowchart of FIG. 4 is not executed; |

FIG. 7 is a view for illustrating an example of an electric oil pump that is included
in the vehicle; and

FIG. 8 is a flowchart for illustrating the main sections of the control operation of the
¢lectronic control unit, that is, the control operation to secure the amount of the hydraulic
oil that is supplied to the clutch for connecting/disconnecting the engine when the motor
fails during the disengagement of the clutch for connecting/disconnecting the engine, and

shows another example that corresponds to FIG. 4.

DETAILED DESCRIPTION OF EMBODIMENTS
[0012] In the present invention, the transmission can preferably be any of
various known automatic transmissions (such as a planetary-gear-type automatic
transmission, an automatic transmission with two synchronously meshing parallel axes, a
DCT, and a CVT). This automatic transmission is configured by a single aﬁt_ornatic
transmission body, an automatic transmission having a ﬂﬁid—type transmission device, an
automat’ic transmission having an auxiliary transmiésion, or the like. Meanwhile, the
clutch is an engagement device that can separate the engine from the drive wheel, and is
-also-a-wet=type-or-dry=type-engagement-device-that-is-operated-by-a-hydraulic -actuator. -
A hydraulic pressure source of hydraulic oil that is supplied to the hydraulic actuator of
the clutch is same as a hydraulic pressure source of the hydraulic oil thaf is supplied to
the transmission. Furthermore, the engine is an internal combustion engine such as a
gasoline engine that generates power by fuel combustion, for example..
’[0013] A detailed description will hereinafter be made on a first example of the
present invention with reference to the drawings.
[0014] FIG.. 1 is a view for illustrating a schematic configuration of a power
transmission device 12 that is included in a vehicle 10 to which the present invention is

applied, and is also a view for illustrating main components of a control system for
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various controls in the vehicle 10. In FIG. 1, the vehicle 10 is a hybrid vehicle that
includes an engine 14 and a motor MG, both of which function as drive power sources
for traveling. The power transmission device 12 includes, from the engine 14 side,; a
clutch KO for connecting/disconnecting the engine (hereinafter referred to as the clutch
K0), a torque converter 18, an automatic transmission 20, and the like in this order in a
transmission case 16 as a non-rotary member. Inb additioﬁ, the power transmission
device 12 includes a propeller éhaft 24 that is connected to a transmission output shaft 22
~ as an output rotary member of the automatic transmission 20, a differential gear 26 that is
connected to the propeller shaft 24, a pair of axles 28 that is connected to the differential
gear 26, and the like. A pump impeller 18a of the torque converter 18 is connected to an
engine connecting shaft 30 via the clutch K0, and is directly connected to the fnotor MG.
A turbine impeller 18b of the torque converter 18 is directly connected to a transmission
input shaft 32 as an input rotary member of the automatic transmission 20. The power
transmission device 12 that is éonﬁgured just as described is favorably used in the vehicle
10 of front-engine rear-wheel-drive type, for example. In the power transmission device
12, the power (synonymous with torque or a force unless otherwise specified) of the
engine 14 is‘transmitted from the engine éonnecting shaft 30, which connects between the
enginé 14 and the clutch KO, to a pair of drive wheels 34 sequentially via the clutch KO0,

the torque converter 18, the automatic transmission 20, the propeller shaft 24, the

differential-gear-26;-the-pair-of-axles-28;-and-the-like-when-the-clutch K0 is engaged.
Just as described, the power transmission device 12 constitutes a power transmission path.
from the engine 14 to the drive wheél 34.

| [0015]  The vehicle 10 includes, for example: a mechanical oil pump 36 that is
connected to the pump impeller 18a; a hydraulic control circuit 40 for controlling a gear
change operation of the automatic tranémission 20, a disengagement operation of the
clutch KO0, a disengagement operation of a known lock-up clutch LU (hereinafter referred
to as the clutch LU) that is provided in the torque converter 18, and the like; an inverter

42 for controlling an operation of the motor MG; an electric power storage device 44 for
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transferring/receiving electric power to/from the motor MG via the inverter 42; and a
starter 46 for rotationally driving the engine 14 at the start of the engine. .

[0016]  The automatic transmission 20 is a transmission that is interposed in the
power transmission path between the torque converter 18 and the Vdrive wheel 34,
constitutes a part of the power transmission path between the engine 14 and the drive
wheels 34, and transmits the power from the drive power sources for traveling (the
engine 14 and the motor MG) to the drive wheel 34 side. The automatic transmission
20 is, for example, a knbwn planetary-gear-type multistage automatic transmission in
which a plurality of géar stages, each of which has a different gear ratio y (= a
transmission input shaft rotating speed Nin / a transmission output shaft rotating speed
Nout), are selectively established, a known continuously variable transmission in which
the gear ratio y is continuously changed in a stepless manner, or the like. In the
automatic-transmission 20, the specified gear ratio y is established in accordance with an
accelerator pedal operation amount Oacc, a vehicle speed V, or the like when the
hydraulic actuator is controlled by the hydraulic control circuit 40, for example. Here,
the torque converter 18 can also be regarded as a part of the transmission. That is, the
automatic transmission 20 that includes the torque converter 18 can be regarded as the
transmission that constitutes a part of the power transmission path.

[0017] The motor MG is a so-called motor generator that has a function as a

motor for generating mechanical power from electric energy and-also-has a function as a
generator for generating the electric energy from mechanical energy. In addition to the
engine 14, or instead of the engine 14, the motor MG generates power for traveling from
the electric power (synonymous with the electric energy unlesé otherwise specified) that
is supplied from the electric power storage device 44 via the inverter 42. The motor
MG converts the power of the engine 14 and driven power that is received from the drive
wheel 34 ‘side to.the electric power by regeneration and stores the electric power in the
electric power storage device 44 via the inverter 42.  Since the motor MG is provided in
the power transmission path between the engine 14 and the drive wheels 34 and is

connected to the power transmission path between the clutch K0 and the torque converter
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18, the power is mutually transmitted between the motor MG and the pump impeller 18a.
Just as described, the motor MG is connected to the transmission input shaft 32 of the
automatic transmission 20 in a manner to allow the power transmission without
interposing the clutch KO therebetween.

[0018] The clutch KO is a hydraulic frictional engagement device of wet
multi-disc type, for example, and is controlled to be.disengaged by the hydraulic control
circuit 40 with a hydraulic pressure generated by the oil pump 36 being a source pressure.
In the disengagement control, torque capacity of the clutch KO (hereinafter réferred to as
KO0 torque) is Qaried by regulating a pressure of a solenoid valve or the like in the
hydraulic control circui,t. 40, for example; When the clutch KO is engaged, the pump
impeller 18a and the engine 14 rotate integrally via the engine connecting shaft 30. On
the contrary, when the clutch KO is disengaged, the powér transmission between the
engine 14 and the pump impeller 18a is blocked. In other words, the engine 14 is cut off
from the drive wheel 34 by the disengagement of the clutch KO. Since the moté)r MG is
connected to the pump impeller 18a, the clutch KO also functions as a clutch that is
provided in the power transmission path between the engine 14 and the motor MG to
connect/disconnect the power transmission path, that is, as a clutch that
connects/disconnects the engine 14 to/from the motor MG. |

[0019]  FIG. 2 is a view for illustrating a schematic configuration of a hydraulic

—system—56—that-is—provided—in—the—vehicle—10—to—control- operations  related to the
transmission (the automatic transmission 20 and the torque converter 18 with the clutch
LU) and the clutch KO. In FIG. 2, the hydraulic system 50 includes, in addition to the
"()\il-pump 36 and the hydraulic control circuit 40 described above, an oil pan 52 that is
provided in a lower portion of the transmission case 16, an oil .cooler 54 that warms the
hydraulic oil in a cold time and cools the hydraulic oil upon completion of warming, and
the like. The oil pump 36 is rotationally driven by thé engine 14 and/or the motor MG,
thereby generating the source pressure of the hydraulic oil that is supplied to the
hydraulic control circuit 40 (that is, the hydraulic oil pressure that is used for the

execution of gear change control of the automatic transmission 20, the disengagement
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control of the clutch LU, the disengagement control of the clutch KO0, and the like). As
described above, the oil pump 36 is driven in conjunction with rotation of the pump
impeller 18a that is one of the rotary members between the clutch KO and the drive wheel
34, thereby supplying the hydraulic oil to the clutch KO and the transmission (the
automatic transmission 20 and the torque converter 18 with the clutch LU), the pump
impeller 18a being rotated by the engine 14 and/or the motor MG. The oil pump 36
suctions the hydraulic oil that is refluxed to the oil pan 52 from a suction port (a strainer)
56 and discharges the hydraulic oil to a discharge 6i1 passage 58. The discharge oil
passage 58 is connected to an oil passage in the hydraulic control circuit 40 (for example,
a line-pressure oil passage 60 through which a line pressure PL flows).

[0020] The hydraulic control circuit 40 includes: a primary regulator valve 62
for regulating the line pressure PL with the hydraulic oil pressure output (g_enerated) from
the oil pump 36 being the source pressure; an AT/LU hydraulic control system 64 for
controlling a gear changing operation of the automatic transmission 20 and a disengaging
operation of the clutch LU with the line pressure PL being the source pressure, and a KO
hydraulic control system 66 for controlling the disengaging operation of the clutch KO
with the line pressure PL being the source pressure.

[0021] The AT/LU hydraulic control system 64 includes a plurality of solenoid
valves 68 for regulating a pressure of the hydraulic oil that is supplied to the hydraulic
actuator in the automatic transmission 20, controlling the hy(.iraulic oil that is supplied to
the clutch LU, and switching, releasing, and blocking the oil passages through which the
hydraulic oil flows. Such oil passages include, for example, an oil passage 70 that is
connected to the hydraulic actuator in the automatic transmission 20, an oil passage 72
that is connected to the clutch LU, a lubrication oil passage 74 that is connected to each
section in the power transmission path including the automatic transmission 20, a cooling
oil passage 76 that is connected to the oil cooler 54, and the like. The AT/LU hydraulic
control system 64, which is configured just as described, controls the supply and
discharge of the hydraulic oil for operations related to the transmission (the automatic

transmission 20 and the torque converter 18 with the clutch LU) via the solenoid valves
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68, thereby controlling the operations related to the transmission. The operations related
to the transmission (the :automatic transmission 20 and the torque converter 18 with the
clutch LU) include, for example, maintenance of the gear ratio y of the automatic
transmission 20, the gear changing operation of the automatic transmission 20,
lubrication of each section by the hydraulic oil via the lubrication oil passage 74, the
warming and cooling of the hydraulic oil via the oil cooler 54, the engaging/disengaging
operation of the clutch LU, and the like. The KO0 hydraulic control system 66 includes a
solenoid valve 78 for regulating a pressure of the hydraulic oil that is supplied to the
clutch KO. The KO hydraulic control system 66, which is configured just as described,
controls the supply and discharge of the hydraulic oil for operations related to the clutch
KO via the solenoid valve 78, thereby controlling the operations related to the clutch KO.
The operations related to the clutch KO include, for example, the ehgaging/disengaging
operation of the clutch KO. The hydraulic oil that is discharged in-conjunction with the. |
operations of the solenoid valves 68, 78, the hydraulic oil that is supplied to the each
section in the power transmission path including the automatic transmission 20 via the
lubrication oil passage 74, and the hydraulic oil that is discharged from the oil cooler 54
are refluxed to the oil pan 52 via drain oil passages 80, 82, 84, respectively.

[0022] Returning to FIG. 1, the vehicle 10 includes an electronic control unit

100 that includes a control device of the vehicle 10 related to the disengagement control

control unit 100 is coriﬁgured by including a so-called microcomputer having a CPU, a
RAM, a ROM, an input/output interface, and the like, for example. The CPU processes
a signal in accqrdance with a program that is stored in the ROM in advance while using a
temporary storage function of the RAM, so as to execute various controls of the vehicle
10. For example, the electronic control unit 100 executes output control of the engine
14, drive control of the motor MG including regeneration control of the motor MG, the
gear change control of the automatic transmission 20, control of the KO torque, and the
like, and is configured to be sectioned for the engine control, the motor control, the

hydraulic control, and the like if necessary. The electronic control unit 100 is supplied

o-f~t—he—el-uteh—KO,—s-taﬂ—eon—tfo—l—oﬁthe—e--ngi—ne—l»4,—and—t—he~1~ike,~fopexam—pl-e.—if—he' electronic—--- -
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with various signals (for example, an engine speed Ne, a turbine rotating speed Nt, that is,
the transmission input shaft rotating speed Nin, fhe transmission output shaft rotating
speed Nout corresponding to the vehicle speed V, a pump rotating speed Np, that is, a
motor rotating speed (MG rotating speed) Nm, the accelerator pedal operation amount
Bacc that correspc;nds to a requested driving amount of the vehicle 10 by a driver, a
charging stéte (charge capacity) SOC of the electric power storage device 44, and the
like) that are based on detected values of various sensors (for example, a crank position
sensor 90, a turbine rotating speed sensor 92, an output shaft rotatiﬁglspeed sensor 94, a
motor rotating speed sensor 96, an accelerator pedal operation amount sensor 98, a
battery sensor 99, and the like). The electronic control unit 100 outputs, for example: an
engine output control command signal Se for the output control of the engine 14; a motor
control command signal Sm for contrblling the operation of the motor MG; a hydraulic
control command signal Sp for operating the solenoid valves 68, 78, and the like that are
included 'in_ the hydraulic control circuit 40 in order to control the clutch KO, the hydraulic
actuator and the clutch LU of fhe automatic transmission 20, and the lik-e;va starter
command signal Ss for drive control of the starter 46 that rotationally drives the engine
14 when the engine is started; and the like to engine control devices such as a fuel
inje\ctor, an ignition device, and a throttle actuator, the inverter 42, the hydraulic control
circuit 40, the starter 46, and the like, respectively.

[0023]  FIG. 3 is a functional block diagram for illustrating main sections of a
control function by the electronic control unit 100. | In FIG. 3, the electronic control unit -
100 includes gear Change control means, that is, a gear change control section 102, and
hybrid control means, that is, a hybrid control section 104.

[0024]  From a known relationship (a gear change chart or a gear change map;
not shown) that is computed experimentally or in terms of design in advance and stored
(that is, predetermined) with the vehicle speed V and the requested driving amount (for
example, the accelerator pedal operation amount Gacc or the like) as variables, for
example, the gear change control section 102 determines the gear ratio y of the automatic

transmission 20 to be established on the basis of a vehicle state (for example, the actual
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vehicle speed V, the accelerator pedal operation amount Oacc, and the like), and outputs a
gear change command value for establishing the determined gear ratio y to the hydraulic
control circuit 40, thereby executing automatic gear change control of the automatic
transmission 20. The gear change command value is one of hydraulic control command
signals Sp.

[0025])  The hybrid control section 104 has a function as an engine drive control
section for controlling the drive of the engine 14 and a function as a motor operation
control section for controlling the operations of the motor MG as the drive power source
or as the generator via the inverter 42, and carries out these control functions to execute
hybrid drive control by the engine 14 and the motor MG, and the like. For example,
based on the accelerator pedal operation amount Oacc and the vehicle speed V, the hybrid
control section 104 calculates requested drive power Fdtgt that is the requested driving
amount of the vehicle 10 by the driver. Then, in consideration of transmission loss, an
auxiliary machine loéd, the gear ratio y of the automatic transmission 20, the charge
capacity SOC of the electric power storage device 44, and the like, the hybrid control
section 104 outputs the command signals (the engine output control command signal Se
and the motor control command signal Sm) for controlling the drive power sources for
traveling such that the requested drive power Fdtgt can be obtained frbm the output of the
drive power sources for traveling (the engine 14 and the motor MG). In addition to the
requested drive power Fdtgt [N] in the drive wheei 34, requested driving torque [Nm] in
the drive wheel 34, requested driving power [W] in the drive wheel 34, requested
transmission output torque in the transmission output shaft 22, or the like can be used as
the vrequested driving amount. In addition, as the requested driving amount, the
accelerator pedal operation amount 8acc [%], a throttle valve openihg amount [%], an
intake air amount [g/sec], or the like can simply be used.

- [0026]  More specifically, when only the output of the motor MG is sufficient to
provide the requested drive power Fdtgt, for example, the hybrid control section 104 sets
a travel mode to a motor travel mode (EV travel mode) and executes a motor trav-el (EV

travel) in which the clutch KO is disengaged and the vehicle travels only by the motor
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MG as the drive power source for traveling. On the other hand, when the output of the
engine 14 is at least necessary to generate the requested drive power Fdtgt, for example,
the hybrid control section 104 sets the travel mode to an engine travel mode, that is, a
hybrid travel mode (HV travel mode) and executes an engine travel, that is, a hybrid
travel (HV travel) in which the clutch KO is engaged and the vehicle travels at least by
the engine 14 as the drive power source for traveling. Meanwhile, even when the output
of the motor MG is sufficient for the requested drive power Fdtgt, for example, the
hybrid control section 104 executes the HV travel due to necessity to warm the engine 14
or a device related to the engine 14 and the like. Just as described, based on the
requested drive power Fdtgt and the like, the hybrid control section 104 switches between
the EV travel aﬁd the HV travel by automatically stopping the engine 14 in the engine
travel mode and by restarting the engine 14 after the engine is stopped.

[0027]  The hybrid control section 104 executes a series of operations related to
the starting of the engine 14 if it is determined that an engine start request has been made
due to an increase in requested driving torque Tdtgt or necessity of warming in the EV
travel mode, fof example. More specifically, if it is determined that the engine start
request has been made, for example, the hybrid control section 104 rotétionally drivés
(cranks) the enginé 14 by using the starter 46 while keeping the clutch KO to be
disengaged, and outputs the starter command signal Ss for initiating the starting of the

—en‘gine—1“4‘to*the“starter'46.—~In~ad’diti'on,—in“C'onj'un’éti’on‘With“the~cranking“of‘ the engine
14 by the starter 46, the hybrid control section 104 executes opening/closing contrél of an
electronic throttle valve, fuel supply control, and ignition timing control, and outputs an
engine start command for starting the engine 14 to the engine control devices such as the
fuel injector, the ignition device, and the throttle actuator. The engine start command is
one of the éngihe output control command signals Se. In addition, the hybrid control
section 104 determines whether the starting of the engine 14 is completed on the basis of
whether the engine speed Ne is increased to a specified speed or higher that is
predetermined to make determination on perfect ignition of the engine 14 (that is, that the

engine 14 can be operated autonomously), for example. Then, if it is determined that
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the starting of the engine 14 is completed, the hybrid control section 104 outputs a clutch
KO engaging command for engaging the clutch KO that is a command for controlling the
clutch KO, and controls the currently disengaged clutch KO for engagement.

[0028]  Here, if the motor MG fails in the EV travel mode in which the clutch
KO0 is disengaged, the oil pump 36 cannot be driven by the motor MG. Thus, in a case
where the motor MG fails, it is preferred that fhe clutch KO is engaged and that the oil

“pump 36 is driven by the engine 14. In order to achieve this, the electronic control unit
-100 includes MG failure determination means, that is, an MG failure determination
section 106. The MG failure determination section 106 determines whether the motor
MG has failed on the basis of whether disagréement in the MG rotating speed Nm or MG
torque Tm with the motor control command signal Sm, failure of a device that is related
to theiidrive of the motor MG, or the like occurs, for example. If it is determined by the
MG failure determination section 106 that the motor MG has failed in the EV travel
mode, the hybrid control section. 104 determines that the engine start request has been
made, and executes the above-mentioned series of the operations related to the starting of
the engine 14.

[0029]  If the motor MG fails in the EV travel mode in which the clutch KO is
disengaged, the discharge amount of the oil pump 36 is reduced along with the reduction
in the .MG rotating speed Nm (that is, the pump rotating speed Np). Consequently, an
amount of the hydraulic oil that is required for both of the operations related to the
transmission (the automatic transmission 20 and the torque converter 18 with the clutch
LU) and the operations related to the clutch KO cannot be obtained. In other words, an
actual discharge amount of the oil pumﬁ 36 (an actual discharge amount) is insufficient
when compared to the dischérge amount of the oil pump 36 that is required to supply an
amount of the hydraulic oil required for both of the above operations (a required
discharge amount). Accordingly, if the clutch KO engaging command is output in the
series of the operations related to the starting of the engine 14 while the motor MG fails,
the hydraulic pressure for the engagement of the clutch KO is insufficient, and thus the

clutch KO cannot be engaged. This prevents the series of the operations related to the
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starting of the engine 14 from being completed. Thus, even when the engihe 14 is
brought into a state capable of autonomous driving, the oil pump 36 cannot be driven by
the engine 14.

[0030] = In view of such a problem, it is considered that, if the required discharge
amount of the oil pump 36 is reduced to be smaller than‘the actual discharge amount, the
amount of the hydraulic oil that is required to engage thei clutch KO can be secured.
Thus, in this example, an amount of the hydraulic oil that is required for the operationsi
related to the transmission (the automatic transmission 20 and the torque converter 18
with the clutch LU) is reduced, so as to reduce the required discharge amounf of the oil
pump 36. | _. |

[0031] Based on the above, if the motor MG fails in the EV travel mode in
which the clutch KO0 is disengaged, the electronic control unit 100 controls the operations
related to the transmission (the automatic transmission 20 and the torque converter 18
with the clutch LU), so as to reduce:an amount of the’ hydraulic oil that is leaked due to
the operations related to the transmission (hereinafter riéferred to as a transmission leaked
amount). This reduces the required discharge amount of the oil pump 36. The
reduction in the required discharge amount of the oil pump 36 indicates not only that the
transmission leaked amount is reduced but also that the amount of the hydraulic oil
required for the engagement of the clutch KO is appropriately secured. In other words,

__the,electronic‘contro,Lun.iLl-OO_con-t-folsAt-he—operat—iens~related~to -the-transmission, so as to
reduce the transmission leaked amount and increase the amount of the hydraulic oil that
. is supplied to the clutch K0.

[0032]  The transmission leaked amount corresponds to an amount of the
hydraulic oil that is consumed by the above-mentioned operations related to the
transmission (that is, by the operation of the AT/LU hydraulic control system 64), for
example, and, more specifically, corresponds to an amount of the hydraulic oil that is
‘refluxed to the oil pan 52 via each of the drain oil passages 80, 82, 84 by the operation of
the AT/LU hydraulic control system 64. In addition, to control the operations related to

the transmission means to control an amount of the hydraulic oil that is discharged in
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conjunction with the operation of the solenoid valve 68 and an amount of the hydraulic
oil that flows through the lubrication oil passage 74 or the cooling oil passage 76, for
example. An aspect of reducing the transmission leaked amount will be described
below.

[0033] It is considered that the transmission leaked amount can be reduced if an
amount of the lubrication oil and an amount of the cooling oil are reduced by reducing
the amount of the hydraulic oil that flows through the lubrication oil passage 74 and the
cooling oil passage 76. For example, it is considered that the transmission leaked
amount can be reduced if the amount of the hydraulic oil that is supplied to the
lubrication oil passage 74 and the cooling oil passage 76 is reduced, or if the amount of
the hydraulic oil that is discharged from each of the drain oil passages 82, 84 is reduced.
It is also considered that the transmission Ieaked amount can be reduced to a greater
extent when the gear rétio v is maintained in the automatic transmission 20 in comparison
with a transition period of the gear change. Furthermore, it is considered that the
transmission leaked amount may vary in accordance with the difference in the geaf ratio y
that is maintained in the automatic transmission 20. In such a case, the transmission
leaked amount may be reduced if the gear is changed and the gear ratio y is switched to
one at which the transmission leaked amount is low, instead of maintaining the current
gear ratio y of the automatic transmission 20. Moreover, it is considered that the
transmission leaked amount may vary in accordance with the difference in states of the
clutch LU (lockup-on, slip, lockup-off). Accordingly, if an operating state of the
solenoid valves 68 varies, the transmission leaked amount also varies. Thus, it is
considered that the transmission leaked amount can be reduced by switching the
operation of the solenoid valve 68.

[0034)  More specifically, if it is determined by the MG failure determination
section 106 that the motor MG fails in the EV travel mode, the gear change control
section 102 controls the solenoid valve 68 to reduce the transmission leaked amount,
concurrently with the series of the operations related to the starting of the engine 14 that

is executed by the hybrid control section 104. Preferably, the gear change control



WO 2015/019148 PCT/IB2014/001430

17
section 102 outputs a transmission leaked amount reducing command for controlling the |
solenoid valve 68 to the hydraulic control circuit 40 in order to minimize the transmission
leaked amount. The transmission leaked amount reducing command is one of the
hydraulic control command signals Sp, and leads to a predetermined operation pattern
that is the operétion of the solenoid valve 68 by which the transmission leaked amount is
minimized in a current state of the vehicle, for example.

[0035]  FIG. 4 is a flowchart for illustrating main sections of a control dperation
of the electronic control unit 100, that is, the control operation to secure the amount of the
hydraulic oil that is supplied to the clutch KO when the motor MG fails while the clutch -
KO is disengaged, and the operation is repeatedly executed in an extremely short cycle
time of several msec to several tens of msec, for example. FIG. 5 is an example of a

-timing chart when the control operation shown in the flowchart of FIG. 4 is executed.
FIG. 6 is an example of the timing chart in a comparative example when the control
operation shown in the flowchart of FIG. 4 is not executed.

(0036] In FIG. 4, it is first determined in a step (hereinafter, the step ié omitted)
S10 that corresponds to fhe MG failure determination section 106 whether the motor MG
has failéd in the EV travel mode, for example (at a time before a time t1 in FIG. 5). If
the »deterrninat’ion in S10 is negative, this routine is terminated. On the other hand, if the
determination is positive (at the time t1 in FIG. 5), the engine 14 is cranked by the starter
46, for example, in S20 that corresponds to the hybrid control section 104. In
conjunction with the cranking, the opening/closing control of the electronic throttle valve,
the fuel supply control, and the ignition timing control are executed, so as to execute the
start control of the engine 14 (from a time t2 to a time t4 in FIG. 5). Then, in S30 that
corresponds to the gear change control section 102, the solenoid valve 68 is controlled to
reduce the transmission leaked amount, for example. For example, as the predetermined
operation pattern, an operation éommand for oné solenoid valve of the plural solenoid
valves 68 is switched from ON to OFF (at a time t3 in FIG. 5). Next, it is determined in
S40 that corresponds to the hybrid control section 104 whether the starting of the engine

14 (that is, the series of the operaﬁons related to the starting of the engine 14) has been
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completed, for example (from the time t2 to the time t4 in FIG. 5). If the determination
in S40 is negative, S40 is repeatedly executed. On the other hand, if the determination
is positive, the clutch KO engaging command for engaging the clutch KO0 is output, and
the disengaged clutch KO is controlled for the engagement, for example, in S50 that
corresponds to the hybrid control section 104 (at the time t4 onward in FIG. 5).

[0037]  In FIG. 5, if the motor MG fails in the EV travel mode at the time t1, the
engine 14 is started by the starter 46 at the time t2. Concurrently with the start control
of the engine 14, the solenoid valve 68 is switched to OFF at the time t3, and the
transmission leaked amount is reduced. Accordingly, as shown by a broken line of a
pump discharge amount, the required discharge amount is reduced. Then, if the clutch
KO engaging command is output at the time t4 at which the series of the operations
related to the starting of the engine 14 is completed, the clutch KO is appropriately
engaged since the hydraulic pressure for engaging the clutch KO is never insufficient.
Accordingly, it is possible to continuously drive the oil pump 36 by the power of the
engine 14. |

[0038] Meanwhile, in FIG. 6, if the motor MG fails in the EV travel mode at the
time t1, the engine 14 is started by the starter 46 at the time t2. Then, the clutch KO
engaging command is ohtput at the time t3 at which the series of the operations related to
the starting of the engine 14 is completed. However, since the hydraulic pressure for
engaging the clutch KO is insufficient, the clutch KO is not engaged. Thus, alfhough the
engine 14 is operated, the oil pump 36 is not driven by the power of the engine 14, and
the pump rotating speed Np keeps being reduced. |

[0039]  As described above, according to this example, even when the motor
MG fails in the EV travel mode in which the clutch KO is disengaged, it is possible by
reducing the transmission leaked amount to secure the amount of the hydraulic oil that is
supplied to the clutch KO. Accordingly, the clutch KO can be engaged, and the oil pump
36 can be driven by the power of the engine 14. Thus, everi when the motor MG fails in

the EV travel mode, an evacuation travel by the engine 14 is allowed.
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[0040] In addition, according to this example, the solenoid valve 68 is
controlled to minimize the transmission leaked.amount. Accordingly, even when the
motor MG fails in the EV travel mode in which the clutch KO is disengaged, the
transmission leaked amount ié minimized, and thus the amount of the hydraulic oil that is
supplied to the clutch KO0 is further reliably secured.

[0041]  Furthermore, accordirig to this example, the operations related to the
transmission (the automatic transmission 20 and the torque converter 18 with the clutch
LU) are 'controlled 50 as to reduce the transmission leaked amount and increase the
amount bf the hydraulic oil that is supplied to the clutch KO. Accordingly, even “when
the motor MG fails in the EV travel mode in which the clutch K0 is disengaged, not only
the transmission leaked amount is simply reduced, but also the amount of the hydraulic
oil that is supplied to the clutch KO is appropriately secured.

[0042]  Next, another example of the present invention will bev described. In
the following description, components- that are common in both of the examples are
denoted by the same reference numerals, and the description thereof will not be repeated.

[0043] | In the first example described above, even when the motor MG fails in
the EV travel mode in which the clutch KO is disengaged, the amount of the hydraulic oil
that is supplied to the clﬁtch KO is secured by reducing the transmission leaked amount.
However, in a case where the motor MG fails during stop of the vehicle or in the EV
travel mode, in which the vehicle travels at a low speed, in a state that the clutch KO is.. .
disengaged, even if the transmissiog leaked amount is reduced, the amount of the
hydraulic oil that is supplied to the clutch KO cannot be secured or may not possibly be
secured. It is because and where the discharge amount of the oil pump 36 is originally
zero or small.

[0044]  In view of the above, in a second example, in order to secure the amount
of the hydraulic oil that is supplied to the clutch KO even when the motor MG fails
regardless of whether the vehicle is in the EV travel mode, the vehicle 10 further includes
an electric oil pump 110 that is driven in conjunction with rotation of a motor MP for an

oil pump, thereby supplying the hydraulic oil to the clutch KO and the transmission (the
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automatic transmission 20 and the torque converter 18 with the clutch LU), the rotation
of the motor MP being independent of the rotation of the rotary member located between
the clutch KO and the drive wheel 34 and the motor MP being different from the motor
MG as shown in FIG. 7. , _ _

[0045]  The vehicle 10 of this example ihcl‘udes a hydraulic system 120 instead
of the hydraulic éystem 50 of the above-mentioned first example. In FIG. 7, the
hydraulic systerh 120 mainly differs from the hydraulic system 50 in a point of further
including the electric 0il pump 110. The electric oil pump 110 is arranged in parallel
with the oil pump 36, is rotationally driven by the motor MP for an oil pump, and thus
can generate the source pressure of the hydraulic oil that is supplied to the hydraulic
control circuit 40 regardless of rotational states of the engine 14 and the motor MG (for
example, when the engine 14 and the motor MG do not rotate). Similar to the oil pump
36, the electric oil pump 110 suctions the hydraulic oil that is refluxed to the oil pan 52
from the suction porf (strainer) 56 and discharges the hydraulic oil to the discharge oil
passagé 58. _

[0046] = More specifically, if it is determined by the MG failure determination
section 106 that the motor MG has failed, similar to the above-mentioned first example,
the hybrid control section 104 determines that the engine start request has been made and
executes the above-mentioned series of the operations related to the starting of the engine
14. In addition, in the case where the motor MG fails, the hybrid control section 104
increases the amount of the hydraulic oil that is supplied to the clutch KO by the electriq
oil pump 110. More specifically, if it is determined by the MG failure détermination
section 106 that the motor MG has failed, the hybrid control section 104 rotationally
drives the electric oil pump 110, outputs an electric oil pump output control command
signal for outputting the hydraulic pressure to the motor MP for an oil pump, and supplies
the hydraulic pressure to the hydraulic control circuit 40.

[0047]  If it is determined by the MG failure determination section 106 that the
motor MG has failed, similar to the above-mentioned first example, the gear change

control section 102 controls the solenoid valve 68 to reduce the transmission leaked
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amount, concurrently with the series of the operations related to the starting of the engine
14 by the hybrid control section 104.

[0048]  FIG. 8 is a flowchart for illustrating the main sections of the control
~operation of the electronic control unit 100, that is, the control operation to secure the
amount of the hydraulic oil that is supplied to the clutch KO when the motor MG fails
while the clutch KO is disengaged, and the operation is repeatedly executed in the
extremely short cycle tirpe of several msec to several tens of msec, for example. FIG. 8
shows another example that corresponds to the control operation illustrated in the
flowchart of FIG. 4 in the above-mentioned first example. The following description
will mainly be made on differences of FIG. 8 from FIG. 4.

[0049] | In FIG. 8, it is first determined in S10' that corresponds to the MG failure
determination section 106 whether the fnotor MG has failed, -for example. If the
determination in S10' is negative, this routine is terminated. On the other hand, if the
determination is positiv_e, S20 is executed. Next, in S25 that corresponds to the hybrid
control section 104, for example, the electric oil pump 110 is rotationally driven, and an
electric oil pump output control command signal Sop for outpufting the hydraulic
pressure is output to the motor MP for an oil pump. Then, processes in S30 to S50 are
executed.

‘[0050] As described above, according to this example, the vehicle 10 further
includes the electric oil pump 110. Accordingly, in addition to a fact that the same
effects as those in the first example can be obtained, it is possible by driving the electric
oil ’pump 110 to secure the amount of the hydraulic oil that is supplied to the clutch K0 in
the case where the motor MG fails during stop of the Vehicle or in the EV travel mode, in
which the vehicle travels at a low speed, while the clutch KO0 is disengaged. Thus, the
clutch KO can be engaged, and the oil pump 36 can be driven by the power of the engine
14.

[0051]  In addition, according to this example, in the case where the motor MG
fails, the operations related to the transmission (the automatic transmission 20 and the

torque converter 18 with the clutch LU) are controlled to reduce the transmission leaked
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amount, and the amount of the hydraulic oil that is supplied to the clutch KO by the
electric oil pump 110 is increased. Accordingly, even Wheﬁ the motor MG fails during
stop of the vehicle or in the EV travel mode, in which the vehicle travels at a low speed,
while the clufch KO0 is disengaged, the amount of the hydraulic: oil that is supplied to the
clutch KO0 is appropriately secured. |

[0052]  This example involves the aspect in which the amount of the hydraulic
oil that is supplied to the clutch KO by the electric oil pump 110 is secured in the state
that the transmission leaked amount is reduced. Accordingly, compared to a case where
the transmission leaked amount is not reduced, a capacityj of the electric oil pump 110 for
the engagement of }the clutch KO is reduced. Thus, a small electric oil pump that is
provided in a case where automatic stop restart control of the engine 14 (economical
running control or idling s\top control) is executed when the vehicle 10 is temporarily
stopped -at an intersection or the like (or when the vehicle travels at a low speed while
decelerating), for example, and that generates the hydraulic pressure for the transmission
(the automgtic transmission 20 and the torque converter 18 with the clutch LU) during the
economica\iv‘rurming control can bé adopted as the electric oil pump that generates the
hydraulic pressure for the clutch KO when the motor MG fails.

[0053] The detailed description of the second example of the present invention
has been fnade so far on the basis of the drawings, and the present invention can also be

applied to other aspects.

[0054] For example, each of the above-mentioned examples is carried out
independently. However, each of the above examples does not have to Be carried out
independently and may be carried out by being combined appropriately.

[0055]  In addition, the solenoid valve 68 is controlled to reduce the transmission
leaked amount in the above-mentioned examples. However, the present invention is not
limited thereto. For example, an aspect may be adopted in whiéh a valve having a spool
valve piece that mechanically moves in conjunction with fluctuations of the hydraulic
pressure may be included and in which the transmission leaked amount is reduced by a

switching operation of the valve.
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[0056] Furthermore, the engine 14 is started by the starter 46 that is provided
separately from the motor MG in the above-mentioned examples.  However, the present
invention is not limited thereto. For example, the engine 14 may‘be started by ignition
start. In an engine start method by the ignition start, the fuel is injected to a cylinder in
an expansion stroke of the engine 14 whose rotation is stopped and ignited to combust
air-fuel mixture in the cylinder, and then a piston is pushed down by‘thus-generated
e_xplosibn torque to rotate a crankshaft, for example. Accordingly, the engine 14 is
started. If the engine 14.can be started only by the ignition start, there is no need for the
vehicle 10 to include the starter 46. In addition, the ignition start may be assisted, and
the engine 14 may be started by the starter 46. Furthermore, an aspect can be adopted in
which, when the motor MG does not fail, the disengaged clutch K0 is controlled to be
engaged, the engine 14 is thereby cranked by the motor MG, and the fuel supply, the
.ignition of the engine and the like are started, so as to start the engine 14, for example.

[0057]  Although the oil pump 36 is connected to the pump impeller 18a in the
above-mentioned examples, the present invention is not limited thereto. The oil pump -
36 may be a mechanical pump that is connected to any of the rotary members that is
located between the clutch KO and the drive wheel 34 and rotated by the engine 14 and/or
the motor MG, and that is driven in conjunction with the rotation of the rotary member,
so as to supply the hydraulic oil to the clutch KO and the transmission (the automatic
transmission 20 and the torque converter 18 with the clutch LU).

[0058]  In the flowchart of FIG. 4 in the above-mentioned example, an execution
order of each step can appropriately be changed as long as it does not cause any problem.
For example, the step S30 may be executed before the execution of S20, or the step S30
may at least be ekecuted before S50. In addition, in bthe flowchart of FIG. 8 in the
above-mentioned example, an execution order of the each step can appropriately be
changed as long as it does not cause any problem. For example, the step S25 may be
executed before the execution of S20, the step S30 may be executed before the execution

of S25, or the step S25 and the step S30 may at least be executed before S50.
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[0059] Although the torque converter 18 is used as the fluid-type transmission
device in the above-mentioned examples, another fluid-type transmission device such as
a fluid coupling device with no torque amplifying effect may be used. In addition, the
torque converter 18 may not necessarﬂy be provided.

[0060] - What has been described so far is merely one embodiment, and the
present invention can be executed in an aspect in which various modifications and
improvements are made to the embodiment on the basis of knowledge of those skilled in

the art.
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CLAIMS

1. A vehicle comprising:

an engine;

a transmission;

a drive wheel;

a first motor provided in 'a_ power transmission path between the engine and the
drive wheel, the power transmission path ihcluding the tr‘ansmission;

a clutch configured to disconnect the engine from the first motor by being
disengaging;

a mechanical o1l pump connected to a rotary member disposed on the power
transmission path betweén the clutch and the drive wheel, the mechanical oil pump
configured to be driven by rotation of the rotary member to supply hydraulic oil to the
clutch’ and the transmission; »and

an electronic control unit configured to control an operation related to the
transmission, so as to reduce an amount of the hydraulic oil that is leaked due to the
operation related to the transmission wﬁen the first motor fails in a motor travel mode in

which the clutch is disengaged and only the first motor is used as a drive power source.

2. The vehicle according to claim 1, further comprising;:

a hydraulic control circuit configured to control the operation of which related to the
transmission via a solenoid valve, |

wherein the electronic control unit is configured to control the solenoid valve so as
to minimize the amount of the hydraulic oil that is leaked due to the operation related to

the transmission.

3. The vehicle according to claim 1 or 2, wherein
the electronic control unit is configured to control the operation related to the

transmission so as to reduce the amount of the hydraulic oil that is leaked due to the
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operation related to the transmission and so as to increase an amount of the hydraulic oil

supplied to the clutch.

4. The vehicle according to any one of claims 1 to 3, further comprising:

a second motor for an oil pump; and

an electric. oil pump driven by rotation of the second motor to supply the hydraulic
oil to the clutch and the transmission, the rotation of the second motor being independent
of the rotation of the rofary member disposed on the power transmission path between the

clutch and the drive wheel.

5. The vehicle according to claim 4, wherein

the electronic control unit is configured to, when the first motor fails, control the
operation related to the transmission so as to reduce the amount of the hydraulic oil that is
leaked due to the operation related to the transmission and is configured to increase the
amount of the hydraulic oil supplied to the clutch by the electric oil pump when the first

motor fails.



WO 2015/019148

1/8

FIG. 1

PCT/IB2014/001430

L|U r16
1 MG ¥ 18 16 >
| 30[— \‘(}‘ ; 0%
\ n g 22 26
ENG KO S AT 4T
ElgamE |-
ANNN
— 36 28
gl'?V P TRy, 182 34
4 I HYDRAULIC CONTROL CIRCUIT
4 NElecTRe 90 ,92 ,94 ,96 ,98
Se [Ss |INVETER s?8¥<VE§E
DEVICE Nt ]\, [Np
42 I v,
Sm 99 lSQC Sp |Ne Nin |Nout Nl;n 9800/100

ELECTRONIC CONTROL UNIT




WO 2015/019148

2/8

FIG. 2

PCT/IB2014/001430

' 40
I/66 ./64 r
KO AT/LU
HYDRAULIC HYDRAULIC
PRESSURE PRESSURE
CONTROL CONTROL
SYSTEM SYSTEM
78 1 18 20
B EX E}_H_, 70—~ ' !
: 72—~
[T T ! * 74 Lull AT
6& p 62 168¢ ¢ ™
L]
; -4 TIC
- Y !




WO 2015/019148

10\

3/8

FIG.

3

42

INVERTER

14
/ KO Ll‘J

\
]

ENG

MG| T/C

PCT/IB2014/001430

/18 /20

{

AT

HYDRAULIC
PRESSURE CONTROL
i CIRCUIT

3

40

104

'/100

102

i

HYBRID
CONTROL SECTION

GEAR CHANGE
CONTROL SECTION

{

106

MG FAILURE
DETERMINATION
SECTION




WO 2015/019148 PCT/IB2014/001430
4/8

FIG. 4

START

HAS MG
FAILED DURING EV
TRAVEL?

S10

S20

START ENGINE BY STARTER

S30

REDUCE
TRANSMISSION LEAKED AMOUNT
(SOLENOID OFF)

S40

HAS
STARTING OF ENGINE BEEN
COMPLETED?

NO

S50

OUTPUT
CLUTCH KO ENGAGING COMMAND

( RETURN )




WO 2015/019148 PCT/IB2014/001430
5/8

FIG. 5
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