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equi pped with a turbocharger having a waste gate valve for controlling the
super charged pressure as disclosed in Japanese Unexam ned Patent

Publ i Cifite'é?rbf'\fhe mgﬁ Bh: That is, the waste gate valve is disposed in a
passage bypassrng a rbine of the turbocharger, and is opened to rel ease

the pressure when the supercharged pressure becomes excessive, so that the
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Ther fled. o farl saf e mechani sm equi pped with a relief valve has been

" proposed, for reduci ng the supercharged pressure by releasrng an’intake air
irn()tét en air, when the supercharged pressure exceeds-the allowabl e

upper 9# found Ait17 pDeEC 200 However, the relief valve is a fail-safe

nechanrsntmhrch operates onIy mhen the wast e gate valve or the like is
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allowable upper limit or below. In a turbocharger of electronically
controlled variable nozzle type for controlling the supercharged pressure
using a variable vane incorporated therein, an actuator that opens or
closes the vane is controllied to control the supercharged pressure at the
allowable upper limit or below.

When the waste gate valve or the actuator is failed due to fixing,
however, the supercharged pressure is likely to exceed the allowable
upper limit to become excessive, causing a damage to the internal
combustion engine. Therefore, a fail-safe mechanism equipped with a
relief valve has been proposed, for reducing the supercharged pressure
by releasing an intake air into the open air when the supercharged
pressure exceeds the allowable upper limit,.
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'Ih order to acconplish the above-nenti oned object, a device for controlling ’
a fuel injection quantity for an interpal conbustion engine with a
turbocharger according to the present invention, conprises: fail CZO
judgnent neans for judging whether or not a mschanl sm for adjusti ng a 02
supercharged pressure is failed; normal time fuel injection quantity
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fuel injection control means for controlling the fuel injection based
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computed fuel injection quantity of failed time.

On the other hand, a method of controlling a fusl injection
quantity for an internal combustion engine with a turbocharger according
to the present invention, comprises:

a failure judgment step of judging whether or a mechanism for
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Is used as the fuel injection quantity of failed tine. Accordingly, once
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in the nethod of the present invention, it is desired that a supercharged
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t han auppgdéh@rﬁugbdnmmn quantity of failed time smaller than the fuel

injection quantity of normal time. That is, the fuel injection quantity of
normal time smaller than the fuel injection quantity of failed time is used,
whereby the torque decreases and the engine rotational speed
decreases. Since an intake air flow rate decreases with a decrease in
the engine rotational speed, the supercharged pressure decreases so
that it becomes possible to control the supercharged pressure at an
allowable upper limit or below. Accordingly, the relief valve that was so
far essential as a fail-safe mechanism can be abolished and, hence,
achieving the decrease of cost, decrease of weight and improvement of
reliability.

Further, in the device of the present invention, further, it is
desired that the failed time fue! injection quantity computing means
comprises:

first fuel injection quantity computing means for computing a first
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Moreover, in the device of the present invention, it is desired that
supercharged pressure detecting means for detecting a supercharged
pressure is provided, and the failure judgment means judges that the
adjustment mechanism is failed when the detected supercharged
pressure becomes equal to or greater than a predestermined value.
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conditions. The control unit 1 conpares the detected engine operation
condition with ideal supercharging characteristics, and electronically
controls the PCMvalve 4 in order to control the vane angle of the

tur bocharger body 2 so as to acconplish an opti num superchargi ng condition
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predeterm ned fuel injection timng. Here, the fuel injection quantity
control based upon the fuel injection quantity Tp of failed tine is
continued anti! an ignition key is turned OFF, i.e., until a power source
of the control unit 1 is turned OFF. The processing at step 3 corresponds
to fuel injection control neans. 9
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control based upon the fuel injection quantity Tp of failed time is

continued until an ignition key is turned OFF, i.e., until a power source of

the control unit 1 is turned OFF. The processing at step 3 corresponds

to fuel injection control means.
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than the predetermined pressure Py, on the other hand, it is judged to be
the failed time where the supercharged pressure has no longer been
controlled by the turbocharger. Accordingly, the fuel injection quantity is
controlled based upon the fuel injection quantity Tp of failed time. In
this case, the fuel injection quantity Tp of failed time is set to be smaller
than the fuel injection quantity Tp of normal time under the same
condition, such that the output torque decreases and the supercharged
pressure Pb becomes equal to or less than the allowable upper limit Pc.
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Therefore, even in case, for example, fixing has occurred in the
actuator 3 and/or the PCM valve 4 and the vane in the turbocharger body
2 can not be controlled to open or close, it is possible to control the
supercharged pressure Pb to be less than the allowable upper limit Pc as
shown in Fig. 2. This makes it possible to abolish the relief valve that
was indispensable in the conventional technique as a fail-safe
mechanism and, hence, to decrease the cost. By abolishing the relief
valve, further, the weight can be decreased and the reliability can be
enhanced.

Next, a second embodiment for controlling the fuel injection
quantity will be described with reference to a flow chart of Fig. 5.

At step 11, it is judged whether or not the supercharged pressure
Pb detected by the boost pressure sensor 10 is equal to or greater than
the predetermined value P,. When the supercharged pressure Pb is
equal to or greater than the predetermined value P,, the routine
proceeds to step 12 (Yes), while when the supercharged pressure Pb is
less than the predetermined value Pg; the routine proceeds to step 18
(No). The predetermined value Po used here is the same as the
predetermined value Pg used at step 1 in the first embodiment, and the
explanation thereof is omitted. The processing of step 11 corresponds
to failure judgment means.

At step 12, the fuel injection quantity of normal time where the
accelerator is fully opened (hereinafter referred to as the "fuel injection
quantity under the full load") Tp; is computed. That is, a reference is
made to a map of the fuel injection quantity shown in Fig. 6, and the fuel
injection quantity Tpy under the full load is computed based upon the
rotational speed Ne detected by the rotational speed sensor 11. The
processing of step 12 corresponds to first fuel injection quantity
computing means.

At step 13, there is executed the same processing as that of step
2 in the first embodiment to compute the fusl injection quantity Tp2 of
failed time. The processing at step 13 corresponds to second fuel
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injection quantity computing means.

At step 14, it is judged whether or not the fuel injection quantity
Tpy under the full load is equal to or greater than the fuel injection
quantity Tp. of failed time. When the fuel injection quantity Tp, under
the full load is equal to or greater than the fuel injection quantity Tp. of
failed time, the routine proceeds to step 15 (Yes), where the fuel injection
quantity Tp, of failed time is selected as the fuel injection quantity Tp.
When the fuel injection quantity Tpy of under the full load is less than the
fuel injection quantity Tp. of failed time, on the other hand, the routine
proceeds to step 16 (No), where the fuel injection quantity Tpy under the
full load is selected as the fuel injection quantity Tp. The processing
through steps 14 to 16 corresponds to fuel injection quantity selection
means.

Here, as a generic concept, the processing through steps 12 to 16
corresponds to failed time fuel injection quantity computing means.

At step 17, the fuel injection device 7 is controlled based upon the
fuel injection quantity Tp to inject the fuel at a predetermined fuel
injection timing. Here, the fuel injection quantity control based upon the
fuel injection quantity Tp is continued until the ignition key is turned OFF,
i.e., until the power supply of the control unit 1 is turned OFF. The
processing at step 17 corresponds to fuel injection control means.

When it is judged at step 11 that the supercharged pressure Pb is
less than the predetermined value Po, then at step 18, the same
processing as that of step 2 of the first embodiment is executed, and the
fuel injection quantity Tp of normal time is computed at step 18 as the
fuel injection quantity. The processing at step 18 corresponds to normal
time fuel injection quantity computing means.

At step 19, the fuel injection device 7 is controlled based upon the
fuel injection quantity Tp, and the fuel is injected at a predetermined fuel
injection timing. Thereafter, the routine returns back to step 11 to
repeat the processing at step 11 and at subsequent steps. The
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functions and effects of the above-mentioned first embodiment. That is,
when the supercharged pressure Pb becomes equal to or greater than
the predetermined value Py, after the start of fuel injection quantity
control, the smaller value between the fuel injection quantity Tpy under
the full load or the fuel injection quantity Tp2 of failed is selected as the
fuel injection quantity Tp. Then, the fuel injection quantity is controlied
based upon the fuel injection quantity Tp. Thereafter, the judgment
whether or not the supercharged pressure Pb is equal to or greater than
the predetermined value Py is not made, and the fuel injection quantity
control of failed time is repeated. This is because, when the
supercharged pressure Pb becomes equal to or greater than the
predetermined value Py, since it can be judged that the turbocharger is
failed, it is intended to highly accurately control the fuel injection quantity
of failed time.

Therefore, once the turbocharger is failed, the fuel injection
quantity control of failed time is executed even if the supercharged
pressure Pb is lsss than the predetermined value Po. By suitably setting
the map of fuel injection quantity (see Fig. 6) for computing the fuel
injection quantity Tp1 under the full load, therefore, it is possible to
control the supercharged pressure Pb to be equal to or less than the
allowable upper limit while maintaining smooth acceleration performance
even in case the turbocharger is failed.

Here, at steps 8 and 17 in the flowcharts of Figs. 3 and 5, the fuel
injection quantity control based upon the fuel injection quantity Tp is
continued until the power source of the control unit 1 is turned OFF, to
thereby exhibit an effect in that secondary inconvenience such as
fluctuation in the torque can be prevented.

In the above-mentioned embodiment, the device for controlling a
fuel injection quantity according to the present invention was applied to
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electronically controlled variable nozzle type. The device for controlling
a fuel injection quantity of the present invention, however, may be
apnlied to an internal combustion engine equipped with an ordinary
turbocharger having a waste gate valve. In this case, the supercharged
pressure can be controlled by a reduction in the fuel injection quantity
even when the waste gate valve does not operate due to fixing or the like
and, hence, a relief valve as a fail-safe mechanism can be abolished.

It is further allowable to indirectly detect the supercharged
pressure Pb from, for example, an intake air flow rate Q, instead of
directly detecting the supercharged pressure Pb.,

Industrial Applicability

As described above, the device for controlling a fuel injection
quantity and the method of controlling a fuel injection quantity for an
internal combustion engine equipped with a turbocharger of the present
invention, make it possible to prevent the supercharged pressure from -
exceeding the allowable upper limit even when the mechanism for
adjusting the supercharged pressure is failed, and are very useful.
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Claims

1. A device for controlling a fuel injection quantity for an internal combustion
engine equipped with a turbocharger, comprising:
failure judgment means for judging whether or not a mechanism for adjusting a
supercharged pressure is failed;
normal time fuel injection quantity computing means for computing a fuel
injection quantity of normal time based upon the engine operation condition when it is
judged that the adjustment mechanism is not failed,
first fuel injection quantity computing means for computing a first fuel
injection quantity of when an accelerator is fully opened based upon the engine
operation condition when it is judged that the adjustment mechanism is failed;
second fuel injection quantity computing means for computing a second fuel
injection quantity smaller than the fuel injection quantity of the normal time based upon
the engine operation condition when it is judged that the adjustment mechanism is
failed;
fuel injection quantity selection means for selecting the smaller value between
the first fuel injection quantity and the second fuel injection quantity as the fuel
injection quantity of failed time; and
fuel injection control means for controlling the fuel injection based upon the
computed fuel injection quantity of the normal time or upon the fuel injection quantity
of failed time.

2. To be cancelled

3. A device for controlhing a fuel injection quantity for an internal combustion
engine equipped with a turbocharger according to claim 1, wherein there is provided
supercharged pressure detecting means for detecting a supercharged pressure, and said
failure judgment means judges that said adjustment mechanism is failed when the
detected supercharged pressure becomes equal to or greater than a predetermined value.

4, A device for controlling a fuel injection quantity for an internal combustion
engine equipped with a turbocharger according to claim 1, wherein said normal time
fuel injection quantity computing means, said first fuel injection quantity computing
means, and said second fuel injection quantity computing means compute the fuel
injection quantity of normal time, the first fuel injection quantity, and the second fuel
injection quantity, respectively, by making a reference to a map in which the fuel
injection quantity with respect to the engine operation conditions has been set.

5. A method of controlling a fuel injection quantity for an internal combustion
engine equipped with a turbocharger, comprising:

failure judgment step of judging whether or not a mechanism for adjusting a
supercharged pressure is failed;

normal time fuel injection quantity computing step of computing a fuel injection
quantity of normal time based upon the engine operation condition when it is judged
that the adjustment mechanism is not failed;
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failed;
fuel injection quantity selection step of selecting the smaller value between the
first fuel injection quantity and the second fuel injection quantity as the fuel injection
quantity of failed time; and
fuel injection control step of controlling the fuel injection based upon the
computed fuel injection quantity of the normal time or upon the fuel injection quantity

of failed time.
6. To be cancelled

7. A method of controlling a fuel injection quantity for an internal combustion
engine equipped with a turbocharger according to claim 5, wherein there is provided a
supercharged pressure detecting step of detecting a supercharged pressure, and said
failure judgment step judges that the adjustment mechanism is failed when the detected
supercharged pressure becomes equal to or greater than a predetermined value.

8. A method of controlling a fuel injection quantity for an internal combustion
engine equipped with a turbocharger according to claim 3, wherein said normal time
fuel injection quantity computing step, said first fuel injection quantity computing step,
and said second fuel injection quantity computing step compute the fuel injection
quantity of normal time, the first fuel injection quantity, and the second fuel injection
quantity, respectively, by making a reference to a map in which the fugl injection
quantity with respect to the engine operation conditions has been set.



