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(57) A control apparatus for a diesel vehicle is
equipped with an engine ECC (30) as filter regeneration
treatment means and output limiting means for limiting a
maximum output of an engine, an accelerator opening
degree sensor (41) for detecting an accelerator opening
degree, a vehicle speed sensor (42) for detecting a ve-
hicle speed, shift diagram storing means (40) for storing
a shift diagram, shift setting means (40) for setting a shift
stage of a transmission corresponding to the accelerator

opening degree and the vehicle speed according to the
shift diagram, and a transmission ECC (40) as shift con-
dition changeover means for changing upshift lines Luf,
Lu2, Lu3, and Lu4 in the shift diagram M so as to reduce
an upshift threshold speed in comparison to when the
maximum output of the engine is not limited, when the
accelerator opening degree exceeds a predetermined
opening degree and the maximum output of the engine
is limited.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] Theinvention relates to a control apparatus and
a control method for a diesel vehicle mounted with a die-
sel particulate filter (DPF) device and designed such that
regeneration control of the DPF device is performed and
the output of an engine is limited when soot is deposited
in the DPF device.

2. Description of the Related Art

[0002] Recently, among automobiles mounted with
diesel engines (hereinafter referred to as diesel vehicles),
there has been known a diesel vehicle equipped with a
DPF device for trapping particulate matter (hereinafter
referred to also as PM) such as carbon particulates or
the like in exhaust gas.

[0003] In this type of conventional diesel vehicle, al-
though the DPF device exhibits a high purification rate
of particulate matter, a rise in exhaust pressure (back
pressure of the engine) is caused when the particulate
matter are deposited to form soot in the DPF device and
the flow resistance of exhaust gas in an exhaust pipe
increases. Therefore, the control of carrying out forced
regeneration for burning the soot deposited in the DPF
device through so-called post injection and the control of
limiting the output of the engine are performed (e.g., see
Japanese Patent Application Publication No.
2005-113752 (JP-A-2005-113752)).

[0004] There are also known a control apparatus for a
diesel vehicle that is structured to detect a differential
pressure across a DPF device by means of a sensor and
estimate an amount of deposited particulate matter on
the basis of information on the differential pressure to
manage the time for a regeneration treatment and hence
carry out effective postinjection (e.g., see Japanese Pat-
ent Application Publication No. 2005-291036 (JP-A-
2005-291036)), a control apparatus for a diesel vehicle
that is structured to make a determination on the feasi-
bility of post injection on the basis of a main injection
amount and an upper-limit injection amount in the event
of an abnormality in a differential pressure sensor so as
to allow a regeneration treatment to be carried out in the
event of the abnormality in the differential pressure sen-
sor as well (e.g., see Japanese Patent Application Pub-
lication No. 2006-9598 (JP-A-2006-9598)), and a control
apparatus for a diesel vehicle that is provided with a
valve-equipped exhaust gas bypass passage for bypass-
ing a DPF device so as to prevent an extreme rise in
exhaust pressure when the DPF device traps an exces-
sive amount of particulate matter (e.g., see Japanese
Patent Application Publication No. 5-332126 (JP-A-
5-332126)). Furthermore, there is also known a control
apparatus for a diesel vehicle that is structured to calcu-
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late a trapping amount, for a case of an abnormality in a
sensor, which is based on an exhaust gas temperature
and an engine rotational speed in addition to a normal
trapping amount based on a differential pressure across
a DPF device (e.g., see Japanese Patent Application
Publication No. 7-317529 (JP-A-7-317529)).

[0005] However,in each of the aforementioned control
apparatuses for the diesel vehicles, when it becomes im-
possible to carry out the regeneration treatment with sta-
bility due to some abnormality occurring in the DPF de-
vice, an oxidation catalyst located upstream thereof, a
fuel injection system for carrying out post injection, or the
like, particulate matter is trapped in an excessive amount
by a filter of the DPF device, and soot is deposited in the
DPF device. Especially due to a rise in exhaust pressure
at the time of high output, there is a problem in that the
DPF device, sealing materials for an exhaust system, a
supercharger, and the like become prone to breakage
and the number of malfunctioning parts increases.
[0006] In the case where the maximum output of the
diesel engine is limited with a view to suppressing the
rise in exhaust pressure, the rotational speed of the en-
gine does not rise as high as during normal operation
when the opening degree of an accelerator is large, due
to the limiting of the maximum output. Therefore, a suf-
ficient rise in vehicle speed is not achieved, and there
arises an operation range where an upshift to a subse-
quent gear stage to be selected cannot be made in an
automatic transmission whose shift condition is so set as
to make an upshift in the vicinity of a maximum output
during normal operation of the engine. In consequence,
there is caused a problem in that sufficient running per-
formance cannot be ensured.

SUMMARY OF THE INVENTION

[0007] The invention therefore provides a control ap-
paratus and a control method for a diesel vehicle that
make it possible to reliably prevent the creation of an
operation range where an upshift cannot be made and
ensure sufficient running performance while preventing
a malfunction by limiting a maximum output of an engine
when a filter traps an excessive amount of particulate
matter.

[0008] In a first aspect for implementing the invention,
(1) a control apparatus for a diesel vehicle mounted with
an engine and a transmission is equipped with regener-
ation treatment means for carrying out a regeneration
treatment of a filter for trapping particulate matter in ex-
haust gas of the engine when the particulate matter is
deposited in the filter, output limiting means for limiting
a maximum output of the engine when an amount of the
particulate matter deposited in the filter is equal to or
larger than a predetermined amount, accelerator open-
ing degree detecting means for detecting an accelerator
opening degree of the vehicle, vehicle speed detecting
means for detecting a vehicle speed of the vehicle, shift
diagram storing means for storing a shift diagramin which
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shift stages of the transmission corresponding to the ac-
celerator opening degree and the vehicle speed are pre-
scribed, shift setting means for setting a shift stage of the
transmission corresponding to the accelerator opening
degree and the vehicle speed according to the shift dia-
gram, and shift condition changeover means for chang-
ing an upshift line in the shift diagram so as to reduce an
upshift threshold speed in comparison to when the max-
imum output of the engine is not limited, when the accel-
erator opening degree exceeds a predetermined opening
degree and the maximum output of the engine is limited.
[0009] Owing to this configuration, the output limiting
means limits the maximum output of the engine when
the amount of the particulate matter is equal to or larger
than the predetermined amount. The upshift line in the
shift diagram is changed to reduce the upshift threshold
speed in comparison to when the maximum output of the
engine is not limited, when the accelerator opening de-
gree exceeds the predetermined opening degree and the
maximum output of the engine is limited. Accordingly,
even in the case where the engine rotational speed does
not rise as high as during normal operation due to the
limiting of the maximum output of the engine and a suf-
ficient rise in vehicle speed is not achieved although the
accelerator opening degree is large, an upshift to a sub-
sequent gear stage is made upon arise in vehicle speed
orarise in accelerator opening degree across the upshift
line that has been changed to reduce an upshift threshold
speed in comparison with normal cases. As a result, suf-
ficient running performance is ensured, and fuel con-
sumption is improved as well.

[0010] In the control apparatus for the diesel vehicle
according to the foregoing first aspect for implementing
the invention, (2) the shift condition changeover means
may determine a change amount of the upshift line to-
ward a low vehicle speed side in accordance with an
amount of the maximum output of the engine limited by
the output limiting means.

[0011] Inthiscase, anupshiftis made at an appropriate
timing in accordance with the limited amount of the max-
imum output of the engine.

[0012] The control apparatus for the diesel vehicle ac-
cording to the foregoing first aspect for implementing the
invention may be equipped with (3) running load detect-
ing means for detecting a running load of the vehicle, and
changeover prohibiting means for prohibiting the upshift
line from being changed toward the low vehicle speed
side by the shift condition changeover means, on the
basis of the running load of the vehicle, when the accel-
erator opening degree exceeds the predetermined open-
ing degree and the running load of the vehicle is larger
than a predetermined value, and when the maximum out-
put of the engine is limited.

[0013] In this case, such an upshift that causes a de-
crease in vehicle speed, which is ascribable to an insuf-
ficient torque at the time of a large running load, is avoid-
ed. As a result, stable running performance is ensured.
[0014] In the control apparatus for the diesel vehicle
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according to the foregoing first aspect for implementing
the invention, (4) when the accelerator opening degree
exceeds the predetermined opening degree and the
maximum output of the engine is limited, the shift condi-
tion changeover means may change an upshift line be-
tween one shift stage and another shift stage in the shift
diagram, and may change a downshift line between the
one shift stage and the another shift stage in the shift
diagram, in accordance with the change amount of the
upshift line.

[0015] In this case, in accordance with the change
amount of the upshift line toward the low vehicle speed
side in a large accelerator opening degree range, the
downshift line is correspondingly changed toward the low
vehicle speed side. As a result, stable running perform-
ance with restricted occurrence of hunting is ensured.
[0016] In the control apparatus for the diesel vehicle
according to the foregoing first aspect for implementing
the invention, (5) the transmission may be an automatic
transmission capable of making an automatic shift to a
shift stage set by the shift setting means.

[0017] Owing to this configuration, the creation of an
operation range where an upshift cannot be made in the
automatic transmission can be reliably prevented to en-
sure sufficient running performance.

[0018] In the control apparatus for the diesel engine
according to the foregoing first aspect for implementing
the invention, (6) the transmission may be a manual
transmission, and the shift setting means may be con-
structed as a shiftindicator for indicating a timing for mak-
ing an upshift.

[0019] In this case, the creation of an operation range
where an upshift cannot be made with a normal operation
feeling is prevented while preventing the malfunctions of
parts by limiting the maximum output of the engine when
the filter traps an excessive amount of the particulate
matter. As a result, sufficient running performance and
a satisfactory shift operation feeling can be ensured.
[0020] A second aspectforimplementing the invention
concerns a control method for a diesel vehicle mounted
with an engine and a transmission. In this control method,
a maximum output of the engine is limited when an
amount of particular matter deposited in a filter for trap-
ping particulate matter in exhaust gas of the engine is
equal to or larger than the predetermined amount. An
upshiftthreshold speed is reduced in comparison towhen
the maximum output of the engine is not limited, when
the maximum output of the engine is limited and an ac-
celerator opening degree is larger than a predetermined
opening degree.

[0021] In the control method for the diesel vehicle
mounted with the engine and the transmission according
to the foregoing aspect for implementing the invention,
it may be appropriate to determine that the amount of the
particulate matter deposited in the filter is equal to or
more than the predetermined mount, when a differential
pressure across the filter is higher than a first prescribed
value. An output limit threshold of the engine at the dif-
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ferential pressure is then calculated. The maximum out-
put of the engine is limited using the output limit threshold
as an upper limit when the output limit threshold is larger
than a predetermined threshold. An upshift threshold
speed may be reduced in comparison to when the max-
imum output of the engine is not limited, when the max-
imum output of the engine is limited and the accelerator
opening degree is larger than the predetermined opening
degree.

[0022] In the control method for the diesel vehicle ac-
cording to the foregoing aspect for implementing the in-
vention, it may be prohibited to reduce the upshift thresh-
old speed when the maximum output of the engine is
limited, the accelerator opening degree is larger than the
predetermined opening degree, and a load of the engine
is larger than a predetermined value.

[0023] In the control method for the diesel vehicle ac-
cording to the foregoing second aspect for implementing
the invention, the amount of the particulate matter de-
posited in the filter may be estimated on the basis of a
running distance, a fuel injection amount, and an engine
rotational speed when the sensor for detecting the differ-
ential pressure across the filter has a malfunction. The
regeneration treatment of the filter for burning the partic-
ulate matter is carried out when the amount of the par-
ticulate matter is equal to or smaller than the predeter-
mined amount. The output limit threshold of the engine
based on an amount of the deposited particulate matter
is calculated when the amount of the particulate matter
is larger than the predetermined amount, and the maxi-
mum output of the engine is limited using the output limit
threshold as an upper limit. An upshift threshold speed
is reduced in comparison to when the maximum output
of the engine is not limited, when the maximum output
of the engine is limited and the accelerator opening de-
gree is larger than the predetermined opening degree.
[0024] In the control method for the diesel vehicle ac-
cording to the foregoing aspect for implementing the in-
vention, it may be prohibited to reduce the upshift thresh-
old speed when the maximum output of the engine is
limited, the accelerator opening degree is larger than the
predetermined opening degree, and a running load of
the vehicle is larger than a predetermined value.

[0025] According to the foregoing aspects for imple-
menting the invention, even when the engine rotational
speed does not rise as high as during normal operation
due to the limiting of the maximum output of the engine
and a sufficient rise in vehicle speed is not achieved al-
though the accelerator opening degree is large, an up-
shift to a subsequent gear stage is made upon a rise in
vehicle speed or a rise in accelerator opening degree
across an upshift line that has been changed to reduce
the upshift threshold speed in comparison with normal
cases. Therefore, the control method and the control ap-
paratus for the diesel vehicle that make it possible to
prevent the creation of an operation range where an up-
shift cannot be made and ensure sufficient running per-
formance while preventing the malfunctions of parts by
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limiting the maximum output of the engine when the filter
traps an excessive amount of the particulate matter can
be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The foregoing and further objects, features and
advantages of the invention will become apparent from
the following description of preferred embodiments with
reference to the accompanying drawings, wherein like
numerals are used to represent like elements and where-
in:

FIG. 1 is a schematic configurational view showing
one embodiment of a control apparatus for a diesel
vehicle according to the invention;

FIG. 2 is a shift diagram memorized and stored in
the control apparatus for the diesel vehicle according
to one embodiment of the invention;

FIG. 3 is a flowchart showing the overall flow of a
control program that is executed by the control ap-
paratus for the diesel vehicle according to one em-
bodiment of the invention when a differential pres-
sure sensor is in a normal mode;

FIGS. 4A and 4B are illustrative views schematically
showing the contents of limitation imposed on a max-
imum output of an engine by the control apparatus
for the diesel vehicle according to one embodiment
of the invention;

FIG. 5 is a flowchart showing the overall flow of a
control program that is executed by the control ap-
paratus for the diesel vehicle according to one em-
bodiment of the invention when the differential pres-
sure sensor is in a malfunction mode;

FIG. 6A is an illustrative view of a map of torque
decrease rate and PM deposition amount that is
stored in the control apparatus for the diesel vehicle
according to one embodiment of the invention;

FIG. 6B is an illustrative view of a map of decrease
coefficient and engine rotational speed that is stored
in the control apparatus for the diesel vehicle accord-
ing to one embodiment of the invention;

FIG. 6C is a graph showing, as torque characteris-
tics, the contents of limitation imposed on a maxi-
mum output of the engine by the control apparatus
for the diesel vehicle according to one embodiment
ofthe invention, with an axis of ordinate representing
output and torque and an axis of abscissa represent-
ing engine rotational speed;

FIG. 7 is a flowchart showing the overall flow of a
control program that is executed by a control appa-
ratus for a diesel vehicle according to an additional
embodiment of the invention when a differential pres-
sure sensor is in a normal mode; and

FIG. 8 is a flowchart showing the overall flow of a
control program that is executed by the control ap-
paratus for the diesel vehicle according to the addi-
tional embodiment of the invention when the differ-
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ential pressure sensor is in a malfunction mode.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0027] The preferred embodiments of the invention will
be described hereinafter on the basis of the drawings.
[0028] FIGS. 1 to 6 are views showing one embodi-
ment of a control apparatus for a diesel vehicle according
to the invention.

[0029] First of all, the configuration of the control ap-
paratus will be described. Referring to FIG. 1, an engine
10 constructed as a multi-cylinder diesel engine has a
plurality of cylinders 11 (only one of the cylinders is shown
in FIG. 1). This engine 10 is equipped with a fuel injection
valve 12 for injecting fuel into a combustion chamber 13
in each of the cylinders 11, an exhaust device 14 for
discharging exhaust gas from the combustion chamber
13, a supercharger 15 for compressing air with the aid
of the energy of exhaust gas in the exhaust device 14
and supercharging the combustion chamber 13 with the
compressed air through an intake passage 16, and a
glow plug 17 that glows through the supply of current at
the time of cold start of the engine 10 or the like to provide
assistance in starting the engine 10.

[0030] The fuelinjection valve 12 introduces fuel (e.g.,
light oil) pressurized to a high fuel pressure (pressure of
fuel) by a supply pump (not shown), and injects the fuel
into the combustion chamber 13 in accordance with an
injection command signal from an engine control com-
puter (an electronic control unit, hereinafter referred to
as an engine ECC), which will be described later. This
fuel injection valve 12 is constructed as an electromag-
netically driven known needle valve. In accordance with
a pulse-like injection command signal at intervals of a
predetermined time, the ratio of a valve-open time of the
fuel injection valve to the predetermined time (duty ratio)
is controlled. Fuel can thereby be injected at a timing and
an opening degree that correspond to the injection com-
mand signal.

[0031] Although not shown in detail, an intake system
for sucking air into the combustion chamber 13 is
equipped with an intake manifold, an air cleaner located
upstream of the intake manifold to purify intake air by
means of a filter, an intercooler located downstream of
the supercharger 15 to cool intake air that has risen in
temperature through supercharging, an airflow meter for
detecting the amount of intake air (intake air amount),
and a throttle valve for adjusting the amount of intake air
flowing into the engine 10. The constructions of these
components are identical or similar to those of known
ones. For example, the throttle valve is an electronically
controlled valve whose throttle opening degree can be
continuously adjusted by an actuator portion (not shown).
[0032] The supercharger 15 has a known structure.
Thatis, the supercharger 15 has an intake air compressor
15a and an exhaust turbine 15b that are integrally cou-
pled to each other in a rotational direction, and the ex-
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haust turbine 15b is rotated with the aid of the energy of
exhaust gas to rotate the intake air compressor 15a. The
supercharger 15 can suck air at a positive pressure into
the engine 10.

[0033] On the other hand, the exhaust device 14 is
equipped with an exhaust manifold 21 fitted to an exhaust
port side of the engine 10, an exhaust pipe 22 located
downstream of the exhaust manifold 21, an oxidation cat-
alyst 23 fitted to the exhaust pipe 22 at a location down-
stream of the supercharger 15, a fuel injection valve 19
for post injection that is disposed in the exhaust pipe at
alocation upstream of the supercharger 15, a DPF device
25 fitted to the exhaust pipe 22 at a location downstream
of the oxidation catalyst 23, exhaust gas temperature
sensors 26a and 26b disposed in front of and behind (on
both end sides of) the oxidation catalyst 23 respectively,
a DPF upstream-side exhaust pressure sensor 27 locat-
ed between the oxidation catalyst 23 and the DPF device
25, and a differential pressure sensor 28 for detecting
the differential pressure across the DPF device 25.
[0034] Inaddition to the fuel injection valve 12, the fuel
injection valve 19 for postinjection injects into the exhaust
manifold 21 part of fuel that has been pumped up by the
supply pump (not shown). When fuel is supplied to the
fuel injection valve 19 for post injection at a fuel pressure
equal to or higher than a predetermined pressure, the
fuel injection valve 19 for post injection opens and injects
the fuel into the exhaust manifold 21, thereby enabling
gasification of the fuel. Thus, the combustion of particu-
late matter deposited in the DPF device 25 is promoted.
[0035] The oxidation catalyst 23 suitably adjusts, for
example, the concentrations of oxygen and unburned
components (HC) in exhaust gas, thereby making it pos-
sible to reduce NOx in exhaust gas to NO, and NO and
cause the NO, and NO to react with the HC and CO in
exhaust gas so that the NO, and NO are turned into N,
and to oxidize the HC and CO to H,O and CO,. The fuel
post-injected from the fuel injection valve 19 for post in-
jection and gasified is also utilized to adjust the concen-
trations of oxygen and unburned components (HC) in
exhaust gas.

[0036] The DPF device 25 adopts, for example, a mon-
olithically structured filter as a filter (not shown in detail)
for trapping particulate matter in exhaust gas of the en-
gine 10, with a view to achieving both a high trapping
rate of particulate matter and a low pressure loss in the
exhaust pipe. The DPF device 25 has a known structure
with the filter whose pores have an optimized diameter
and are distributed in an optimized manner. In combina-
tion with the oxidation catalyst 23, the DPF device 25 can
further enhance the capacity to purify exhaust gas.
[0037] Although not shown, an exhaust passage en-
dowed with the function of a waste gate valve and de-
signed to bypass the exhaust turbine 15b in accordance
with the opening degree of the waste gate valve can be
formed on the exhaust turbine 15b side of the super-
charger 15. Further, a passage for exhaust gas recircu-
lation (hereinafter referred to as EGR), namely, an EGR
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passage that bypasses the combustion chamber in the
engine 10 to establish communication between the ex-
haust passage in the exhaust manifold 21 and the intake
passage in the intake manifold, an EGR valve for adjust-
ing the amount of exhaust gas recirculated by the EGR
passage, and an EGR cooler for cooling the exhaust gas
recirculated through the EGR passage can be provided.
[0038] On the other hand, the supply of current to the
supply pump and the like, the amounts of fuel injected
by the fuel injection valves 12 and 19, and the like are
electronically controlled by the engine ECC 30. The en-
gine ECC 30 is configured to execute a predetermined
control program at intervals of a predetermined time.
[0039] The engine ECC 30, whose detailed hardware
configuration is not shown, is configured with a central
processing unit (CPU), a ROM (read only memory), a
RAM (random access memory), a backup memory such
as an electronically erasable and programmable read on-
ly memory (EEPROM) or the like, an input interface circuit
including an A/D converter, a buffer, and the like, and an
outputinterface circuitincluding drive circuits and the like.
[0040] Inaddition to the exhaust gas temperature sen-
sors 26a and 26b, the DPF upstream-side exhaust pres-
sure sensor 27, and the differential pressure sensor 28,
an accelerator opening degree sensor 41 (accelerator
opening degree detecting means) for detecting the de-
pression amount of an accelerator pedal (not shown), a
vehicle speed sensor 42 (vehicle speed detecting
means) for detecting the running speed or wheel rota-
tional speed of the vehicle mounted with the engine 10,
and a crank angle sensor 43 (rotational speed sensor)
for outputting a signal corresponding to an engine rota-
tional speed every time a crankshaft rotates by a prede-
termined angle are connected to the input interface circuit
of the engine ECC 30. Furthermore, an airflow meter (not
shown), a throttle opening degree sensor (not shown),
an intake pipe internal pressure sensor (not shown) for
detecting the intake pressure (supercharging pressure)
of the engine 10, and the like are connected to the input
interface circuit of the engine ECC 30. Pieces of infor-
mation detected by a group of these sensors are acquired
by the engine ECC 30.

[0041] Arequired acceleration amount detected by the
accelerator opening degree sensor 41 may be detected
as an amount of change (increase) in the throttle opening
degree detected by the throttle opening degree sensor.
The airflow meter, the throttle opening degree sensor,
the crank angle sensor, the vehicle speed sensor, the
intake pipe internal pressure sensor, and the like consti-
tute means for detecting the operation state of the engine
10.

[0042] The supply pump, the fuel injection valves 12
and 19, and the like are connected to the output interface
circuit of the engine ECC 30 via the drive circuits (not
shown) respectively.

[0043] Stored in the ROM of the engine ECC 30 are,
for example, a calculation formula for calculating the
amount of particulate matter deposited in the filter of the
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DPF device 25 on the basis of the differential pressure
level detected by the differential pressure sensor 28 (e.g.,
PMf = (1/C1)(AP/(-Q%))-a, which is mentioned in para-
graph 0073 of Japanese Patent Application Publication
No. 2005-113752 (JP-A-2005-113752); it should be not-
ed herein that AP is a differential pressure across the
filter, that C1, o, and a are constants calculated through
an experiment, that p. is a viscosity coefficient calculated
as a function f(T) of exhaust gas temperature, and that
Q is a flow rate of exhaust gas) or a map (which shows
a correlation in which the amount of deposited particulate
matter increases as the differential pressure increases),
and a regeneration treatment program for carrying out a
regeneration treatment of the filter of the DPF device 25
by causing the fuel injection valve 19 for post injection to
perform post injection for a time corresponding to the
amount of deposited particulate matter when the partic-
ulate matter are deposited in the filter. The engine ECC
30 functions as regeneration treatment means for carry-
ing out the regeneration treatment of the filter in cooper-
ation with the fuel injection valve 19 for post injection.
[0044] Stored in the ROM of the engine ECC 30 is a
known output limiting program for selectively limiting the
maximum output of the engine 10 when the amount of
the particulate matter deposited in the filter of the DPF
device 25 is equal to or larger than a predetermined
amount, on the basis of pieces of information detected
by the exhaust gas temperature sensors 26a and 26b,
the DPF upstream-side exhaust pressure sensor 27, and
the differential pressure sensor 28. The engine ECC 30
also functions as output limiting means for limiting the
maximum output of the engine 10 when the amount of
the particulate matter is equal to or more than a prede-
termined amount. The limiting of the maximum output
mentioned herein means, for example, setting the max-
imum value of the accelerator opening degree smaller
than usual and hence imposing a limit such that a usually
obtained maximum throttle opening degree is not ob-
tained for a maximum depression amount of the accel-
erator pedal.

[0045] Inexecuting the output limiting program, the en-
gine ECC 30 sends and outputs pieces of information on
an output limiting width of the program (e.g., a limiting
amount (%) from the maximum accelerator opening de-
gree, an upper-limit engine rotational speed (rpm), arate
of decrease in injection amount, or the like), a value of a
differential pressure across the DPF device (an instan-
taneous value for every calculation cycle) as information
detected by the differential pressure sensor 28, an ac-
celerator opening degree, a vehicle speed, and the like
to an automatic transmission control computer (herein-
after referred to as an automatic transmission ECC) 40
as pieces of control information. The engine ECC 30 is
equipped with a control program and a communication
IC in order to send and output those pieces of control
information.

[0046] The automatic transmission ECC 40 regarded
as means for performing automatic shift control of a
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known automatic transmission 60. As is almost the case
with the engine ECC 30, the automatic transmission ECC
40 is configured with a CPU, a ROM, a RAM, a backup
memory, an inputinterface circuit, and an outputinterface
circuit. Together with a program of automatic shift control,
a shift diagram in which a shift stage of the automatic
transmission 60 corresponding to the accelerator open-
ing degree and the vehicle speed as the pieces of control
information from the engine ECC 30 is prescribed is
stored in the ROM of this automatic transmission ECC
40. That is, the ROM of the automatic transmission ECC
40 regarded as shift diagram storing means, and the au-
tomatic transmission ECC 40 regarded as shift setting
means for setting, on the basis of pieces of detected in-
formation such as an accelerator opening degree detect-
ed by the accelerator opening degree sensor 41, a vehi-
cle speed detected by the vehicle speed sensor 42, an
engine rotational speed detected on the basis of sensor
information on the crank angle sensor 43, and the like,
a shift stage of the automatic transmission 60 corre-
sponding to the accelerator opening degree and the ve-
hicle speed according to a shift diagram M shown in FIG.
2.

[0047] More specifically, as shown in FIG. 2, the shift
diagram M stored in the ROM of the automatic transmis-
sion ECC 40 is designed as a diagram showing all run-
ning states with axes of ordinate and abscissa represent-
ing accelerator opening degree and vehicle speed re-
spectively. In this diagram, a plurality of upshift lines Lu1,
Lu2, Lu3, and Lu4 representing timings for making an
upshift (indicated by solid lines in FIG. 2) and a plurality
of downshift lines Ld1, Ld2, Ld3, and Ld4 representing
timings for making a downshift are each set in accord-
ance with a maximum output in a preset normal output
range of the engine 10. For example, when a vehicle
speed corresponding to the upshift line Lu1 is reached
while running in afirst speed range, an upshift to a second
speed range is made. Further, when a vehicle speed cor-
responding to the upshift line Lu2 is reached while run-
ning in the second speed range, an upshift to a third
speed range is made. In this manner, shift control is per-
formed. These shift lines and normal shift control itself
based thereon are identical or similar to known ones.
[0048] In addition, the automatic transmission ECC 40
according to this embodiment of the invention has the
function of shift condition changeover means for chang-
ing the upshift lines Lu1, Lu2, Lu3, and Lu4 in the shift
diagram M to changed upshift lines Lc1, Lc2, Le3, and
Lc4 shown in FIG. 2 in high accelerator opening degree
ranges respectively in cooperation with the engine ECC
30, when the accelerator opening degree exceeds a pre-
determined opening degree and the maximum output of
the engine 10 s limited, so as to reduce an upshift thresh-
old speed in comparison with other cases (normal cases
where the output is not limited). Control programs for
changing those upshift lines are stored in the ROMs of
the engine ECC 30 and the automatic transmission ECC
40.
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[0049] As indicated by the upshift lines Lu1, Lu2, Lu3,
and Lu4 in FIG. 2, during normal control, an upshift to
the second speed range is made at about 37 km/h after
running in the first speed range with a maximum output
corresponding to an accelerator opening degree of 100
[%]. If the maximum output is limited such that the engine
rotational speed does not become higher than about
4000 rpm although the engine rotational speed is sup-
posed to reach 5200 rpm in the case of normal control
while running in the first speed range with the maximum
output, the engine ECC 30 sends information indicating
the degree of the limiting of the output (limiting width) to
the automatictransmission ECC 40. The automatic trans-
mission ECC 40 as the shift condition changeover means
determines change amounts of the upshift lines Lu1, Lu2,
Lu3, and Lu4 toward the low vehicle speed side (amounts
of changes in vehicle speed to the changed upshift lines
Lc1, Le2, Le3, and Lc4) in accordance with the amount
of the maximum output of the engine 10 limited by the
engine ECC 30 as the output limiting means.

[0050] Furthermore, the automatic transmission ECC
40 as the shift condition changeover means changes the
corresponding downshift lines Ld1, Ld2, Ld3, and Ld4 in
the shift diagram M in accordance with the change
amounts of the upshift lines Lu1, Lu2, Lu3, and Lu4 to-
ward the low vehicle speed side respectively so as to
reduce un downshift threshold speed in comparison with
the aforementioned other cases, when the accelerator
opening degree exceeds the predetermined opening de-
gree and the maximum output of the engine 10 is limited.
Changed downshift lines in this case are not shown in-
dividually. For example, however, a changed downshift
line LdIm that has been changed from the downshift line
Ld1 is set so as to make a shift on the low vehicle speed
side in comparison with the corresponding one Lc 1 of
the changed upshift lines.

[0051] The engine ECC 30 also functions as malfunc-
tion detecting means for detecting, from an output state
of each of the differential pressure sensor 28 and the
DPF upstream-side exhaust pressure sensor 27 (a cer-
tain sensor output is not obtained or an abnormal value
outside a normal sensor output range (so-called devia-
tion from range) is indicated), that the differential pres-
sure sensor 28 or the DPF upstream-side exhaust pres-
sure sensor 27 has a malfunction or is in a sensor output
state similar to the malfunction. A malfunction detecting
program for carrying out such detection is stored in the
ROM of the engine ECC 30.

[0052] Next, an operation will be described.

[0053] In the control apparatus for the diesel vehicle
described above, the control of running drive output,
whose overall procedure is shown in FIG. 3, is performed
by the engine ECC 30 and the automatic transmission
ECC 40.

[0054] (Controlin Differential Pressure Sensor Normal
Mode) First of all, in a normal control (normal shift control)
state, the engine ECC 30 determines, on the basis of
information detected by the differential pressure sensor
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28, whether a differential pressure across the DPF device
is abnormal or normal (step S11), depending on whether
or not the value of the differential pressure across the
DPF device is higher than a predetermined threshold Ap1
for making a determination on an abnormality in differ-
ential pressure. When the differential pressure across
the DPF device is normal (NO in step S 11), a return to
normal control is made. However, when it is determined
that there is an abnormality as a result of a relationship:
the differential pressure across the DPF device > Ap1, a
malfunction indicator lamp (MIL) is subsequently lit (step
S$12), and a maximum output of the engine 10 that allows
continuous operation without causing an increase in the
number of malfunctioning parts at an excessively high
differential pressure across the DPF device is calculated
for that differential pressure across the DPF device on
the basis of, for example, a maximum output limiting map
(see FIG. 4A) obtained through an experiment conducted
in advance or an operation state of the engine 10 (engine
rotational speed or the like) (step S13). The calculated
maximum output is thereafter used as an output limiting
threshold. Depending on the pulsation of exhaust gas,
whether the differential pressure across the DPF device
changes in the increasing direction or the decreasing di-
rection, and the like, the output of the differential pressure
sensor 28 may exceed the abnormality determining
threshold Ap1 for a short time even in a normal operation
state. Therefore, even when it is determined that there
is an abnormality, the output of the differential pressure
sensor 28 may return to a normal differential pressure
range in a short time. The output of the engine 10 itself
fluctuates. Therefore, when the engine reaches an output
within a limiting range (engine rotational speed and
torque), only that portion of the output of the engine which
exceeds the limiting range is limited (see FIG. 4B).
[0055] Itis then determined whether or not the output
limiting threshold is larger than a certain threshold Hm
(step S 14). When the output limiting threshold is equal
to or smaller than the aforementioned certain threshold
Hm (NO in step S 14), the vehicle is prohibited from run-
ning with a view to preventing the DPF device 25 or oil
seals for the parts of the exhaust system from being dam-
aged, preventing the supercharger from being damaged
due to arise in temperature, and the like. For example,
a processing of forcibly returning the gear of the auto-
matic transmission to a neutral position is performed
(step S 15).

[0056] On the other hand, when the output limiting
threshold is larger than the aforementioned certain
threshold Hm (YES in step S14), the maximum output of
the engine 10 is controlled using the output limiting
threshold as an upper limit (step S16). It should be noted
that the output limiting threshold may be a value fluctu-
ating in accordance with a differential pressure.

[0057] In the automatic transmission ECC 40, when
the automatic transmission ECC 40 is informed as a piece
of control information from the engine ECC 30 that the
maximum output of the engine 10 has been limited, a

10

15

20

25

30

35

40

45

50

55

shiftscheduleis changed (step S17) to change the upshift
lines Lu1, Lu2, Lu3, and Lu4 in the shift diagram M to the
changed upshiftlines Lc1, Lc2, Lc3, and Lc4 respectively
in the high accelerator opening degree range so as to
reduce an upshift threshold speed in comparison with
normal cases where the output is not limited, in an oper-
ation range where the accelerator opening degree ex-
ceeds the predetermined opening degree (and the max-
imum output of the engine 10 is limited). At this moment,
the upshift lines are each set so as to make an upshift
along a limited maximum torque curve (within a range
where the torque decreases as the rotational speed of
the engine increases) within a range exceeding a road
load line corresponding to an accelerator opening degree
at the time when the vehicle runs on a flat road surface
without being accelerated or decelerated. Furthermore
in the automatic transmission ECC 40, when the accel-
erator opening degree is larger than the predetermined
opening degree and the maximum output of the engine
10 is limited, the downshift lines Ld1, Ld2, Ld3, and Ld4
are changed in accordance with the change amounts of
the upshift lines Lu1, Lu2, Lu3, and Lu4 toward the low
vehicle speed side respectively so as to make a downshift
on a low vehicle speed side in comparison with other
cases.

[0058] Accordingly, inthe case of, for example, normal
control, an upshift to the second speed range is made at
about 37 km/h after running in the first speed range with
the maximum output corresponding to the accelerator
opening degree of 100 [%)]. If the maximum output is lim-
ited such that the engine rotational speed does not be-
come as high as only about4000 rpm although the engine
rotational speed is supposed to reach 5200 rpm in the
case of normal control while running in the first speed
range with the maximum output, the engine ECC 30
sends information indicating the degree of the limiting of
the output (limiting width) to the automatic transmission
ECC 40. The automatic transmission ECC 40 as the shift
condition changeover means determines change
amounts of the upshift lines Lu1, Lu2, Lu3, and Lu4 to-
ward the low vehicle speed side (amounts of changes in
vehicle speed to the changed upshift lines Lc1, Lc2, Lc3,
and Lc4) in accordance with the amount of the maximum
output of the engine 10 limited by the engine ECC 30 as
the output limiting means.

[0059] After the shift schedule is changed, it is then
determined whether or not the differential pressure
across the DPF device is normal, using a determination
threshold Ap2 that is smaller than the determination
threshold Ap1 for the abnormality determination. That is,
it is determined whether the differential pressure across
the DPF device is abnormal or normal (step S18), de-
pending on whether or not the value of the differential
pressure across the DPF device is equal to or smaller
than the predetermined determination threshold Ap2 for
determining whether or not the differential pressure is
normal. When the differential pressure across the DPF
device is normal, a return to normal operation is made.
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When the differential pressure across the DPF device is
abnormal, the processings stating from the step of cal-
culating the maximum output are performed again.
[0060] (Control in Differential Pressure Sensor Mal-
function Mode) On the other hand, when the differential
pressure sensor 28 has a malfunction or is temporarily
incapable of detecting a differential pressure correctly,
the control of running drive output, whose overall proce-
dure is shown in FIG. 5, is performed by the engine ECC
30 and the automatic transmission ECC 40.

[0061] When such a malfunction as the deviation of
the output of the differential pressure sensor 28 from the
normal range occurs under a state of normal control, the
engine ECC 30 first determines on the basis of informa-
tion detected by the differential pressure sensor 28
whether or not the differential pressure sensor 28 has a
malfunction (is in an output state within a malfunction
range) (step S21). When the differential pressure sensor
28 is normal (NO in step S21), a return to normal control
is made. However, when it is determined that the differ-
ential pressure sensor 28 has a malfunction, the MIL lamp
is subsequently lit (step S22), and an amount of soot
deposited in the DPF device 25 is estimated according
to a known estimation method on the basis of pieces of
detected information such as a running distance, a fuel
injection amount, an engine rotational speed, and the like
(step S23). It is then determined whether or not the es-
timated amount of the deposited soot is larger than a
predetermined amount (step S24). When the estimated
amount of the deposited soot is equal to or smaller than
the predetermined amount (NO in step S24), sootburning
control is performed by carrying out post injection corre-
sponding to the estimated amount of the deposited soot
(step S25).

[0062] If the estimated amount of the deposited soot
is larger than the predetermined amount (YES in step
S24), a maximum output (shaft output) of the engine 10
that allows continuous operation without causing an in-
crease in the number of malfunctioning parts is calculated
for the amount of the deposited soot in the same manner
as a known method, namely, on the basis of, for example,
amap oftorque decrease rate and PM deposition amount
(see FIG. 6A) or a map of decrease coefficientand engine
rotational speed (see FIG 6B), by multiplying a torque
decrease rate by a decrease coefficient so as to limit a
maximum torque on a high rotation range side (step S26).
The map of torque decrease rate and PM deposition
amount or the map of decrease coefficient and engine
rotational speed is, for example, stored in the ROM. The
maximum output thus calculated is used as an output
limiting threshold. The limiting of the maximum output in
this case serves to, for example, make a transition from
an output characteristic A in a maximum output range
indicated by a solid line in FIG. 6C to an output charac-
teristic B indicated by brokenlinesin FIG. 6C. A maximum
torque Ta indicated by the solid line is limited to a max-
imum torque Tb indicated by the broken lines. Then, the
throttle opening degree and the fuel injection amount are
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limited, the calculated limiting of the output is carried out,
and soot burning control within a predetermined range
is performed (step S27).

[0063] On the other hand, in the automatic transmis-
sion ECC 40, when the automatic transmission ECC 40
is informed as a piece of control information from the
engine ECC 30 that the maximum output of the engine
10 has been limited, the shift schedule is changed (step
S28) to change the upshift lines Lu1, Lu2, Lu3, and Lu4
in the shift diagram M to the changed upshift lines Lc1,
Lc2, Lc3, and Lc4 respectively in the high accelerator
opening degree range so as to make an upshift on a low
vehicle speed side in comparison with normal cases
where the output is not limited, in the operation range
where the accelerator opening degree is larger than the
predetermined opening degree (and the maximum out-
putof the engine 10is limited). At this moment, the upshift
lines are each set so as to make an upshift along a curve
of the limited maximum torque Tb within a range exceed-
ing aroad load line corresponding to an accelerator open-
ing degree at the time when the vehicle runs on a flat
road surface without being accelerated or decelerated.

[0064] It is then determined again whether or not the
differential pressure sensor 28 has a malfunction (is in
an output state within a malfunction range) (step S29).
When a normal sensor output state has been restored
(NO in step S29), a return to normal control is made.
However, when it is determined that the differential pres-
sure sensor 28 has a malfunction, the MIL lamp is litagain
(step S22), and the processings starting from the step of
estimating the amount of the soot deposited in the DPF
device 25 are performed (steps S23 to S29).

[0065] As described above, in the control apparatus
for the diesel vehicle according to this embodiment of the
invention, the maximum output of the engine 10 is limited
by the engine ECC 30 as the output limiting means when
the particulate matter is deposited in the predetermined
amount or more in the filter of the DPF device 25 despite
the regeneration treatment for the filter. The upshift lines
Lu1 to Lu4 in the shift diagram M are changed to the
changed upshift lines Lc1 to Lc4 respectively so as to
make an upshift on a low vehicle speed side in compar-
ison with the case where the maximum output of the en-
gine is not limited, when the accelerator opening degree
is larger than the predetermined opening degree and the
maximum output of the engine 10 is limited. Accordingly,
even in the case where the engine rotational speed does
not rise as high as during normal operation due to the
limiting of the maximum output of the engine and a suf-
ficient rise in vehicle speed is not achieved although the
accelerator opening degree is large, an upshift to a sub-
sequent gear stage is made upon arise in vehicle speed
or arise in accelerator opening degree across the upshift
line that has been changed to make an upshift on the low
vehicle speed side in comparison with usual cases. As
a result, sufficient running performance is ensured, and
fuel consumption is improved as well.

[0066] The change amounts of the upshift lines Lu1 to
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Lu4 toward the low vehicle speed side are decided in
accordance with the limiting amount of the engine max-
imum output. Therefore, an upshift is made at an appro-
priate timing corresponding to the limiting amount of the
maximum output of the engine 10.

[0067] The corresponding downshift lines Ld1 to Ld4
in the shift diagram are changed in accordance with the
change amounts of the upshift lines Lu1 to Lu4 toward
the low vehicle speed side respectively so as to make a
downshift on the low vehicle speed side in comparison
with other cases, when the accelerator opening degree
is larger than the predetermined opening degree and the
maximum output of the engine 10 is limited. Therefore,
in accordance with the change amounts of the upshift
lines Lu 1 to Lu4 in the high accelerator opening degree
to the changed upshift lines Lc1 to Lc4 on the low vehicle
speed side, the downshift lines Ld1 to Ld4 are corre-
spondingly changed toward the low vehicle speed side
(e.g.,Ld1m). As aresult, stable running performance with
restricted occurrence of hunting is ensured in the auto-
matic transmission 60.

[0068] (Additional Embodiment) In the foregoing em-
bodiment of the invention, the automatic transmission
ECC 40 constitutes the shift condition changeover
means. The upshift lines Lu1 to Lu4 in the shift diagram
M are changed to the changed upshift lines Lc1 to Lc4
respectively so as to reduce an upshift threshold speed
in comparison to when the maximum output of the engine
is not limited, when the accelerator opening degreeex-
ceeds the predetermined opening degree and the max-
imum output of the engine 10 is limited. However, an
additional embodiment of the invention in which the shift
condition changeover means more preferably makes a
changeover in condition will be described.

[0069] The hardware configuration of this embodiment
of the invention is substantially identical to that of the
foregoing embodiment of the invention. Therefore, what
is different from the foregoing embodiment of the inven-
tion will be described exclusively, using the symbols as-
signed to the respective component elements in the fore-
going embodiment of the invention.

[0070] In this embodiment of the invention, a program
for fulfilling the function as running load detecting means
for detecting a current running load of the vehicle on the
basis of an accelerator opening degree and a vehicle
speed is stored in the ROM of the automatic transmission
ECC 40. In addition, the automatic transmission ECC 40
prohibits, on the basis of information detected by the run-
ning load detecting means, the shift condition changeo-
ver means from functioning to change the upshift lines
Lu1, Lu2, Lu3, and Lu4 toward the low vehicle speed
side (to the changed upshiftlines Lc1 to Lc4) respectively
when the accelerator opening degree exceeds a prede-
termined opening degree and the maximum output of the
engine 10 is limited with the running load of the vehicle
larger than a predetermined value L.

[0071] FIGS.7 and 8show (Controlin Differential Pres-
sure Sensor Normal Mode) and (Control in Differential
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Pressure Sensor Malfunction Mode) in the foregoing em-
bodiment of the invention respectively. The details of both
the types of control have been described above and
hence will not be described below.

[0072] In this embodiment of the invention, the upshift
lines Lu1 to Lu4 are prohibited from being changed to-
ward the low vehicle speed side when the running load
is large as described above. Therefore, such an upshift
in the automatic transmission 60 that causes a decrease
in vehicle speed, which is ascribable to an insufficient
torque at the time of a large running load, is prevented
from being made. In consequence, stable running per-
formance is ensured.

[0073] In each of the foregoing embodiments of the
invention, the automatic transmission 60 is not limited to
a combination of a torque converter and a multiple-stage
transmission having a planetary gear, but can also be
applied to a so-called multi-mode manual transmission
(automatic control-type manual transmission) for making
an automatic shift by controlling a clutch and an actuator
for a gearbox while electronically controlling a throttle
opening degree, or to a continuously variable transmis-
sion.

[0074] In a diesel vehicle employing a manual trans-
mission requiring a driver himself or herself to make a
shift operation as well, in the case where the diesel ve-
hicle is equipped with a shift indicator for indicating a shift
position and a preferred timing for making an upshift or
a downshift as "UP" or "DOWN" or a corresponding up-
ward arrow or a corresponding downward arrow or the
like, even when any one of electronic control units
(ECU'’s) of the vehicle is equipped with a shift diagram
for the indicator, which includes normal upshift lines and
changed upshift lines so as to change a timing for making
an upshift or a downshift at the time when the maximum
outputis limited earlier than usual (toward the low vehicle
speed side), the creation of an operation range where
the upshift cannot be made with a normal operation feel-
ing is prevented while preventing the malfunctions of
parts by limiting the maximum output of the engine when
the filter traps an excessive amount of particulate matter.
As a result, sufficient running performance and a satis-
factory shift operation feeling can be ensured. Accord-
ingly, the invention can also be applied to a control ap-
paratus for a diesel vehicle having a manual transmission
as a shift mechanism and fitted with a shift indicator.
[0075] Asdescribed above, the invention ensures that
even in the case where the engine rotational speed does
not rise as high as during normal operation due to the
limiting of the maximum output of the engine and a suf-
ficient rise in vehicle speed is not achieved although the
accelerator opening degree is large, an upshift to a sub-
sequent gear stage is made upon arise in vehicle speed
or arise in accelerator opening degree across the upshift
line that has been changed so as to make an upshift
earlier on the low vehicle speed side in comparison with
normal cases. Therefore, the invention achieves an effect
of making it possible to provide a control apparatus for a
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diesel vehicle that can reliably prevent the creation of an
operation range where an upshift cannot be made and
thus ensure sufficient running performance while pre-
venting the malfunctions of parts by limiting the maximum
output of the engine when a filter traps an excessive
amount of particulate matter. The invention is useful to
all types of control apparatuses for diesel vehicles that
are designed to perform regeneration control of a DPF
device and limit the output of an engine when soot is
deposited in the DPF device.

A control apparatus for a diesel vehicle is equipped with
an engine ECC (30) as filter regeneration treatment
means and output limiting means for limiting a maximum
output of an engine, an accelerator opening degree sen-
sor (41) for detecting an accelerator opening degree, a
vehicle speed sensor (42) for detecting a vehicle speed,
shift diagram storing means (40) for storing a shift dia-
gram, shift setting means (40) for setting a shift stage of
a transmission corresponding to the accelerator opening
degree and the vehicle speed according to the shift dia-
gram, and a transmission ECC (40) as shift condition
changeover means for changing upshift lines Lu1, Lu2,
Lu3, and Lu4 in the shift diagram M so as to reduce an
upshift threshold speed in comparison to when the max-
imum output of the engine is not limited, when the accel-
erator opening degree exceeds a predetermined opening
degree and the maximum output of the engine is limited.

Claims

1. Acontrol apparatus for a diesel vehicle mounted with
an engine and a transmission, characterized by
comprising:

regeneration treatment means (30) for carrying
out a regeneration treatment of a filter (25) for
trapping particulate matter in exhaust gas of the
engine (10) when the particulate matter is de-
posited in the filter;

output limiting means (30) for limiting a maxi-
mum output of the engine when an amount of
the particulate matter deposited in the filter is
equal to or larger than a predetermined amount;
accelerator opening degree detecting means
(41) for detecting an accelerator opening degree
of the vehicle;

vehicle speed detecting means (42) for detect-
ing a vehicle speed of the vehicle;

shift diagram storing means (40) for storing a
shift diagram (M) in which shift stages of the
transmission corresponding to the accelerator
opening degree and the vehicle speed are pre-
scribed,;

shift setting means (40) for setting a shift stage
of the transmission corresponding to the accel-
erator opening degree and the vehicle speed
according to the shift diagram; and
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shift condition changeover means (40) for
changing an upshift line in the shift diagram (M)
so as to reduce an upshift threshold speed in
comparison to when the maximum output of the
engineis notlimited, when the accelerator open-
ing degree exceeds a predetermined opening
degree and the maximum output of the engine
is limited.

The control apparatus according to claim 1, charac-
terized in that the shift condition changeover means
(40) determines a change amount of the upshift line
toward a low vehicle speed side in accordance with
the maximum output of the engine (10) limited by the
output limiting means (30).

The control apparatus according to claim 1 or 2,
characterized by further comprising running load
detecting means (40) for detecting a running load of
the vehicle, and

changeover prohibiting means (40) for prohibiting
the upshift line from being changed toward the low
vehicle speed side by the shift condition changeover
means (40), on a basis of the running road of the
vehicle, when the accelerator opening degree ex-
ceeds the predetermined opening degree and the
running load of the vehicle is larger than a predeter-
mined value, and when the maximum output of the
engine is limited.

The control apparatus according to any one of claims
1 to 3, characterized in that when the accelerator
opening degree exceeds the predetermined opening
degree and the maximum output of the engine is
limited, the shift condition changeover means (40)
changes an upshift line between one shift stage and
another shift stage in the shift diagram (M), and
changes adownshiftline between the one shift stage
and the another shift stage in the shift diagram (M),
in accordance with the change amount of the upshift
line.

The control apparatus according to any one of claims
1 to 4, characterized in that the transmission is an
automatic transmission capable of making an auto-
matic shift to a shift stage set by the shift setting
means (40).

The control apparatus according to any one of claims
1 to 4, characterized in that the transmission is a
manual transmission, and the shift setting means
(40) is constructed as a shift indicator for indicating
a timing for making an upshift.

A control method for a diesel vehicle mounted with
an engine and a transmission, characterized by
comprising:
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limiting a maximum output of the engine when
an amount of the particulate matter deposited in
a filter for trapping particulate matter in exhaust
gas of the engine is equal to or larger than a
predetermined amount; and

reducing an upshift threshold speed in compar-
ison to when the maximum output of the engine
is not limited, when the maximum output of the
engine is limited and an accelerator opening de-
gree exceeds a predetermined opening degree.

The control method according to claim 7, charac-
terized by further comprising determining that the
amount of the particulate matter deposited in the filter
is equal to or larger than the predetermined amount,
when a differential pressure across the filter is higher
than a first prescribed value (S 11),

calculating an output limit threshold of the engine at
the differential pressure (S13),

limiting the maximum output of the engine using the
output limit threshold as an upper limit when the out-
put limit threshold is larger than a predetermined
threshold (S 16), and

reducing the upshift threshold speed in comparison
to when the maximum output of the engine is not
limited, when the maximum output of the engine is
limited and the accelerator opening degree exceeds
the predetermined opening degree (S 17).

The control method according to claim 8, charac-
terized by further comprising prohibiting the reduc-
ing the upshift threshold speed when the maximum
output of the engine is limited, the accelerator open-
ing degree exceeds the predetermined opening de-
gree, and a load of the engine is larger than a pre-
determined value (NO in S117).

The control method according to claim 8 or 9, char-
acterized in that the output limit threshold varies in
accordance with the differential pressure.

The control method according to any one of claims
8 to 10, characterized by further comprising
determining an occurrence of an abnormality of the
filter when the differential pressure is higher than the
first prescribed value, and

informing a driver of the vehicle of the abnormality
(S 12).

The control method according to claim 7, charac-
terized by further comprising estimating the amount
of the particulate matter deposited in the filter on a
basis of a running distance, a fuel injection amount,
and an engine rotational speed when a sensor for
detecting the differential pressure across the filter
has a malfunction (S23),

carrying out a regeneration treatment of the filter to
burn the particulate matter when the amount of the
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13.

14.

15.

22

particulate matter is equal to or smaller than the pre-
determined amount (S25),

calculating an output limit threshold of the engine
based on an amount of the deposited particulate
matter when the amount of the particulate matter is
larger than the predetermined amount (S26),
limiting the maximum output of the engine using the
output limit threshold as an upper limit (S27), and
reducing the upshift threshold speed in comparison
to when the maximum output of the engine is not
limited, when the maximum output of the engine is
limited and the accelerator opening degree is larger
than the predetermined opening degree (S28).

The control method according to claim 12, charac-
terized by further comprising prohibiting the reduc-
ing the upshift threshold speed when the maximum
output of the engine is limited, the accelerator open-
ing degree exceeds the predetermined opening de-
gree, and a running load of the vehicle is larger than
a predetermined value (NO in S228).

The control method according to claim 12 or 13,
characterized by further comprising

informing a driver of the vehicle of a malfunction of
the sensor when the sensor has a malfunction (S22).

The control method according to any one of claims
8 to 14, characterized by further comprising con-
trolling at least one of a throttle opening degree and
a fuel injection amount on a basis of the output limit
threshold when the maximum output of the engine
is limited to the output limit threshold.
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