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(57) ABSTRACT

The invention relates to a method and to a regulating device
for regulating an air-fuel ratio of an internal combustion
engine (10), wherein an exhaust-gas composition of an
exhaust gas of the internal combustion engine (10) is deter-
mined by virtue of an actual probe signal, which is dependent
on the exhaust-gas composition, being detected by means of
an exhaust-gas probe (22) and the exhaust-gas composition
being determined as a function of the actual probe signal by
means of a characteristic curve or a calculation rule, and
wherein the determined exhaust-gas composition is com-
pared with a setpoint value or a threshold value, the attain-
ment or exceedance of which triggers a manipulation of the
air-fuel ratio supplied to the internal combustion engine (10),
wherein, in order to take into consideration at least one dis-
turbance variable which affects the actual probe signal, a
safety margin (AS) is defined which is applied to the charac-
teristic curve or calculation rule, to the actual probe signal or
to the setpoint value or threshold value. It is provided that an
evaluation of a present accuracy of the at least one disturbance
variable and/or of a present influence of the at least one
disturbance variable on the probe signal is performed, and the
safety margin (AS) owing to the at least one disturbance
variable is defined as a function of the evaluation.
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METHOD AND DEVICE FOR REGULATING
AN AIR-FUEL RATIO OF AN INTERNAL
COMBUSTION ENGINE

[0001] The invention relates to a method for regulating an
air/fuel ratio of an internal combustion engine as a function of
a composition of its exhaust gas and a correspondingly con-
figured control device.

[0002] It is known to perform open-loop or closed-loop
control on internal combustion engines as a function of a
composition of their exhaust gases, wherein the correspond-
ing exhaust gas component is measured by means of a suit-
able exhaust gas probe. In particular the air/fuel ratio with
which the engine is operated is regulated by measuring the
oxygen content of the exhaust gas by means of a lambda
probe in the exhaust gas section. This procedure is generally
referred to as lambda control. In this case, the lambda probe
makes available an actual probe signal which is dependent on
the oxygen content of the exhaust gas and which is usually a
probe voltage. This probe signal is converted into the lambda
value by means of a stored characteristic curve or a corre-
sponding calculation rule, and said lambda value is used for
the regulating process.

[0003] However, conversion of the probe signal into a
lambda value is in practice made more difficult by the fact that
the probe signal not only depends on the exhaust gas compo-
sition but is also influenced by additional interfering influ-
ences which have the effect that the characteristic curve is not
constant under all conditions. In the case of step-change
probes, it is known, for example, that the probe temperature,
that is to say the temperature of the measuring element of the
probe, has an influence on the accuracy level of the conver-
sion rule or of the characteristic curve. This has an effect, in
particular, in the rich lambda range, that is to say at lambda
values <1. In addition, changes in the characteristic curve
characteristics result through increasing aging of the measur-
ing element of the probe over the service life. Furthermore,
various exhaust gas components such as lead, manganese,
phosphorus or zinc can cause progressive contamination of
the measuring element and therefore a change in the charac-
teristic curve.

[0004] DE 10036129 A discloses compensating influences
of the temperature on the probe signal. For this purpose, the
probe temperature is determined as a function of the internal
resistance of the probe from a stored characteristic curve. By
using a three-dimensional characteristic diagram which maps
a correction voltage as a function of a current probe actual
voltage and the previously determined probe temperature, the
current correction voltage is then determined and added to the
current probe actual voltage in order to obtain a corrected
probe voltage.

[0005] DE 199 19 427 A describes a method for correcting
a characteristic curve of a broadband lambda probe which is
installed upstream of an exhaust gas catalytic converter,
wherein in an overrun shutoff phase of the internal combus-
tion engine the sensor signal of the lambda probe is evaluated
and the signal level which is determined in this way is used for
the correction of the gradient of the characteristic curve.
[0006] DE 102007 015 362 A discloses a method for cali-
brating a step-change lambda probe which is arranged
upstream of a catalytic converter. For this purpose, a correc-
tion signal is determined from a measurement signal which is
made available by a reference lambda probe connected down-
stream, and said correction signal is used to adapt the char-
acteristic curve of the step-change lambda probe.
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[0007] It is disadvantageous with all the known methods
that the corrections also only have a limited accuracy level
and therefore deviations of the corrected characteristic curve
from the exact characteristic curve can remain. This fact is
taken into consideration in the prior art by defining lambda
setpoint values or lambda threshold values which are to be
adjusted and whose attainment triggers a change in the air/
fuel mixture with a safety interval which takes into account
the uncertainty. This safety interval is usually dimensioned in
such a way that the largest degree of inaccuracy to be assumed
for the characteristic curve is also taken into account.
[0008] A typical example of this procedure is the enrich-
ment of an engine, which enrichment is performed to protect
components against overheating. In this context, the combus-
tion temperature and therefore the exhaust gas temperature
are lowered by feeding in additional fuel, and overheating, for
example of turbochargers or catalytic converters, is therefore
prevented. The enrichment of the mixture in order to protect
components is usually carried out when a permissible limit-
ing temperature, for example of 900° C., is reached, wherein
a target lambda value of for example 0.9 is set by feeding in
additional fuel, said value ensuring an effective cooling
effect. If, for example, a maximum tolerance range of 2% is
allowed for when using the lambda probe, a lambda threshold
01'0.88 is conventionally predefined for the engine in order to
remain reliably under the necessary limit of lambda 0.9 under
all conditions. However, in the majority of engines which
have a lambda probe with relatively small tolerance devia-
tion, this results in a relatively large amount of enrichment
and consequently in a higher consumption of fuel than would
be actually necessary.

[0009] The object of the present invention is therefore to
provide a method and a device for regulating an air/fuel ratio
of'an internal combustion engine in which the safety interval
to be maintained for threshold values for the exhaust gas
composition, in particular for lambda threshold values, is
defined according to actual requirements, and the fuel con-
sumption is therefore reduced.

[0010] This object is achieved by a method for regulating
an air/fuel ratio of an internal combustion engine and by a
corresponding regulating device having the features of the
independent claims.

[0011] The method according to the invention comprises
the steps of:

[0012] determining the exhaust gas composition by
detecting an actual probe signal, dependent on the
exhaust gas composition, by means of an exhaust gas
probe, and determining the exhaust gas composition by
means of a characteristic curve or a calculation rule as a
function of the actual probe signal,

[0013] comparing the determined exhaust gas composi-
tion with a setpoint value or a threshold value, wherein in
order to take into account at least one interference vari-
able acting on the actual probe signal a safety interval is
defined which is applied to the characteristic curve or
calculation rule, to the actual probe signal or to the
setpoint value or threshold value, and

[0014] triggering influencing of the air/fuel ratio fed to
the internal combustion engine, if the determined
exhaust gas composition reaches the setpoint value or
threshold value.

[0015] According to the invention, in this context a current
accuracy level of the at least one interference variable and/or
a current influence of the at least one interference variable on
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the probe signal are/is evaluated and the safety interval which
is conditioned by the at least one interference variable is
defined as a function of the result of the evaluation.

[0016] Whereas in the prior art the safety interval is there-
fore always defined as a constant, specifically at the level of'its
maximum value in a worst case scenario, according to the
invention it is defined in a variable fashion. This permits the
safety interval to be defined at the lowest value that the
present situation permits, with respect to the target value
which is to be actually complied with (for example the set-
point value or threshold value). The method therefore permits
not only a relatively high accuracy level of the regulation of a
setpoint value but also a saving in fuel.

[0017] The interference variable acting on the probe signal,
which is evaluated within the scope of the invention, prefer-
ably comprises a temperature of the exhaust gas probe and/or
aging of the exhaust gas probe and/or chemical contamina-
tion of the exhaust gas probe. The influence of these interfer-
ence variables on the probe signal, in particular of lambda
probes, is known in the prior art. However, as has already been
described above, according to the invention, with respect to
these interference variables, it is not their greatest possible
uncertainty or their greatest possible influence on the probe
signal which is assumed but instead said uncertainty/influ-
ence is evaluated on an up-to-date basis.

[0018] According to one preferred refinement of the inven-
tion, for the evaluation of the current accuracy level of the at
least one interference variable, a variance is determined
within which values of this interference variable lie, said
values having been detected in a preceding time period. The
safety interval is then defined as a function of the variance, it
being self-evident that the safety interval selected is larger the
larger the variance. If the interference variable is, for
example, the temperature of the probe, the variance which the
detected temperature values had from the true value is deter-
mined for a predetermined preceding time period. If only a
small variance of the determined temperature was evident in
the past, a small value can be correspondingly defined for the
safety interval.

[0019] According to a further advantageous refinement of
the invention, for the evaluation of the current accuracy level
of the at least one interference variable, a period which has
passed since a preceding calibration of a detection system for
this interference variable is determined. The safety interval is
then defined as a function of the period which is determined in
this way, wherein a larger value is selected for the safety
interval as the period becomes longer, since itis to be assumed
that detection of the interference variable will become
increasingly inaccurate. With respect to the example of the
probe temperature as an interference variable this means that
it is checked how long ago the last calibration of the detection
of'the temperature took place. If the detection of the tempera-
ture takes place, for example, by means of the internal resis-
tance of the measuring element of the probe according to DE
10036 129 A, it is determined when the last calibration of the
characteristic curve of the temperature/internal resistance
took place. In this context, the safety interval selected is larger
the longer the time since the calibration took place.

[0020] Inthis context it is also possible to check whether in
the past a need for calibration was detected but it has not yet
taken place. In such a case, a high level of uncertainty of the
currently determined interference variable is assumed and a
correspondingly large value is defined for the safety interval.
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[0021] According to a further advantageous refinement of
the method, for the evaluation of the current influence of the
at least one interference variable on the probe signal, an
absolute magnitude of the currently detected interference
variable is determined, and the safety interval is defined as a
function of the absolute magnitude. If, for example, the abso-
lute value of the internal resistance of the measuring element
of the probe is in a range in which the temperature can be
determined only very inaccurately, for example in the case of
resistance values near to zero, it is assumed that there is a
relatively large error of the determination of the temperature
and a correspondingly large safety interval is defined.
[0022] According to a further refinement of the method, the
safety interval is also defined as a function of an operating
point of the internal combustion engine, in particular as a
function of an engine speed and/or an engine load. For this
purpose, it is possible to use a characteristic diagram which
represents the safety interval as a function of the engine speed
and/or the load. In this way it is possible to take into account
influences which cannot be quantified in the evaluation.
[0023] The method can be particularly advantageously
used in conjunction with the execution of mixture enrichment
in order to protect components of the internal combustion
engine and/or of the exhaust gas system against overheating.
In this case, the predefined lambda value which is provided
for the mixture enrichment is preferably defined in accor-
dance with the method. In this context, the method permits the
predefined lambda value defined for the protection of the
components to be as lean as possible, that is to say with the
smallest possible safety interval with respect to the target
value, as a result of which the additional consumption of fuel
which is to be incurred for the protection of the components is
minimized.

[0024] Furthermore, the method according to the invention
can advantageously also be used within the scope of the
lambda control process of the internal combustion engine,
wherein the lambda setpoint value which is to be adjusted is
defined in the way according to the invention. Here, the inven-
tion permits particularly precise lambda control.

[0025] The invention also relates to a regulating device for
regulating an air/fuel ratio of an internal combustion engine,
which device is configured to carry out the method according
to the invention in accordance with the description above.
[0026] Further advantageous refinements of the invention
are the subject matter of the other dependent claims.

[0027] Theinvention will be explained in more detail below
in exemplary embodiments and with reference to the associ-
ated drawings, of which:

[0028] FIG. 1 shows an internal combustion engine having
a regulating device according to the present invention,
[0029] FIG. 2 shows a flowchart of a method sequence for
carrying out mixture enrichment in order to protect compo-
nents against overheating, and

[0030] FIG. 3 shows characteristic curves of a step-change
lambda probe for various temperatures.

[0031] FIG. 1 shows an internal combustion engine 10
whose fuel supply is provided via a fuel injection system 12.
The injection system 12 can be an intake manifold injection
system or a cylinder direct injection system. The internal
combustion engine 10 is also supplied with combustion air
via an intake manifold 14. If appropriate the quantity of air
which is fed in can be regulated by means of a controllable
actuating element 16, for example of a throttle valve, which is
arranged in the intake manifold 14.
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[0032] Exhaust gas which is generated by the internal com-
bustion engine 10 is discharged into the surroundings via an
exhaust gas duct 18, wherein exhaust gas components which
are relevant environmentally are converted by a catalytic con-
verter 20.

[0033] Arranged within the exhaust gas duct 18 at a posi-
tion near to the engine is an exhaust gas probe 22, which is, in
particular, a lambda probe, typically a step-change lambda
probe. If appropriate, a further exhaust gas probe 24 can be
arranged downstream of the catalytic converter 20, which
further exhaust gas probe 24 can also be a lambda probe, in
particular a broadband lambda probe, or an NO, sensor. The
signals of the exhaust gas probes 22 and 24 are transmitted to
an engine controller 26. Further signals of sensors which are
notillustrated are also input into the engine controller 26. The
engine controller 26 actuates various components of the inter-
nal combustion engine 10 in a known fashion as a function of
the signals which are input. In particular, the air/fuel mixture
which is to be fed into the internal combustion engine is
regulated as a function of the probe signal U,_, (probe volt-
age) of the lambda probe 22 which is near to the engine, for
which purpose the engine controller 26 regulates a quantity of
fuel which is to be fed in via the fuel injection system 12
and/or a quantity of air which is to be fed in via the intake
system 14. The engine controller 26 comprises a regulating
device 28 which is configured to carry out the method accord-
ing to the invention in order to regulate the air/fuel ratio of the
internal combustion engine 10. For this purpose, the regulat-
ing device 28 contains a corresponding algorithm in a com-
puter-readable form as well as suitable characteristic curves
and characteristic diagrams.

[0034] The present method will be explained below using
the example of the regulation of the engine in order to protect
components against overheating, with reference to FIG. 2.
[0035] The method illustrated in FIG. 2 assumes a state in
which the temperature T,, (see FIG. 1) of a component, for
example of inlet valves or outlet valves of the engine 10 or of
an exhaust gas turbocharger or of the catalytic converter 20,
exceeds a permissible temperature and therefore the execu-
tion of mixture enrichment for the purpose of protecting
components is required.

[0036] The method starts in step 100 where, for the purpose
of detecting the temperature of the lambda probe 22, the
internal resistance R, of the measuring element of the probe
22 is input. In the subsequent step 102, the sensor temperature
T, of the probe 22 is determined as a function of the internal
resistance R,. For this purpose, it is possible to have recourse
for instance to a characteristic curve which maps the probe
temperature T as a function of the internal resistance R,.
Such a method for determining the probe temperature is
known, for example, from DE 100 36 129 Al. However,
within the scope of the present invention, it is, of course, also
possible to use other methods for determining the probe tem-
perature.

[0037] In a parallel (or subsequent) method strand, the
probe signal U,_,, dependent on the exhaust gas composition,
of'the lambda probe 22 is input. Subsequently, in step 112 the
exhaust gas composition, in particular the actual lambda
value A, is determined as a function of the probe signal U, ,
and of the probe temperature T determined in step 102. For
this purpose, it is possible to have recourse to a stored char-
acteristic diagram which maps the lambda value A,_, as a
function of the probe signal U,,_, and of the probe temperature
Ts. FIG. 3 shows by way of example such a characteristic
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diagram in which the characteristic curves of the step-change
lambda probe are represented for three different probe tem-
peratures T. It is apparent that, in particular, for rich lambda

values A,_,<1, the probe voltage U, depends strongly on the
temperature.
[0038] In a step 104, which is subsequent to step 102,

according to the invention, a current accuracy level of the
interference variable comprising the probe temperature AT
or of a current influence of this interference variable on the
probe signal U,,_, is evaluated. For example, at this point the
variance of the measured resistance value 0R,; or of the probe
temperature 8Tg which is derived therefrom can be deter-
mined in a predetermined preceding time period. Further
refinements of the evaluation taking place in step 104 have
already been explained above. In a subsequent step 106, the
safety interval AS is determined as a function of the variance
OT,, determined in step 104, of the probe temperature,
wherein a larger value is selected for the safety interval AS the
larger the variance 0T of the probe temperature. Here, for
example a linear relationship can be used.

[0039] The method then goes to step 108, where a setpoint
value for the predefined lambda value A, for the mixture
enrichment for the purpose of protecting components is
defined. In particular, in step 108 the previously determined
safety interval AS is subtracted from the predefined lambda
target value &, which is to be complied with for protection
of the components. If the predefined target value %, for
protecting components is, for example, 0.9 and if a safety
interval AS of 0.02 was determined in step 106, a predefined
lambda setpoint value A, of 0.88 results. In contrast to the
embodiment described above, the lambda deviation AS can,
of course, also be a factor which is multiplied by the pre-
defined lambda target value.

[0040] Inthe now subsequent steps 114 to 120, the air/fuel
mixture which is to be fed into the internal combustion engine
10 is regulated in accordance with the predefined lambda
setpoint value A,,,, which is determined in step 108, as is
generally known in the prior art. For this purpose, in step 114
an interrogation occurs in which the actual lambda value &,
which was determined in step 112 is compared with the
setpoint lambda value A, which was determined in step 108.
In particular, in step 114 it is possible to check whether the
difference A, ~A,,,,>0. If this interrogation receives a posi-
tive response, i.e. the current lambda value is larger (more
lean) than desired, the method goes to step 116 where a
quantity of fuel m, ¢ which is fed into the internal combustion
engine 10 is increased by a predetermined increment of the
quantity of fuel AKS in order to bring about enrichment of the
air/fuel mixture. On the other hand, if the interrogation in step
114 receives a negative response, that is to say the actual
lambda value A, is smaller (richer) than the setpoint lambda
value A, the method goes to step 118, where the quantity of
fuel m, is reduced by a corresponding increment AKS in
order to bring about adjustment of the engine in the lean
direction. In step 120, the fuel is fed into the internal com-
bustion engine 10 in accordance with the quantity of fuel my
which was determined in step 116 or 118.

[0041] The method then goes back to step 110 in order to
detect the probe signal U,_, again, to determine the actual
lambda value A, as a function of the probe signal U, in step
112, and to compare the actual lambda value A, again with
the predefined setpoint value A, in step 114. This cycle is
repeated during the entire measure for protecting components
until the component temperature T,, has reached a permis-
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sible value. The interrogation cycle for checking the compo-
nent temperature T,,is not illustrated in FIG. 2.

[0042] In this context it is possible, but not necessary, that
the steps 104 to 108 are carried out at every pass, since a
change in the safety interval AS and therefore in the setpoint
lambda value A,,,, does not usually change in the short term.
In contrast, it is appropriate to carry out the steps 100 and 102
for determining the probe temperature T in every interroga-
tion cycle, particularly in the case of mixture enrichment in
order to protect components, since here it is to be expected
that the temperature of the sensor will also drop.

[0043] In the method sequence illustrated in FIG. 2, the
safety interval AS is applied to the target lambda value &,
in order to define in this way the setpoint lambda value 2,
of the lambda control process. However, it is, of course,
possible, in contrast with this example, to apply a correspond-
ing safety interval AS also to the characteristic curve applied
in step 112 in order to adapt it in such a way that lambda
variation which reflects the uncertainty of the determination
of the temperature is taken into account. Alternatively, it is
also possible to determine the actual lambda value A, deter-
minedinstep 112, inthe way described above and to apply the
safety interval AS to the actual lambda value A, determined
in this way. All of these variants are to be considered as
equivalent.

[0044] In one preferred refinement of the invention, the
safety interval AS is additionally made dependent on the
absolute value assumed by the current setpoint lambda value
of'the engine. In this way it is possible to take into account the
fact that many interference variables acquire influence in
certain ranges. For example, the probe temperature T influ-
ences the characteristic curve characteristics significantly
more in the case of rich lambda values than in the case of lean
ones (see FIG. 3). As a result, the function, applied in step 106
in FIG. 2, for determining the safety interval AS can take into
account the current lambda value in such a way that the safety
interval AS is made larger as the lambda values become
smaller.

[0045] Whereas it was illustrated with respect to FIG. 2
how the probe temperature T is taken into account as an
interference variable in the detection of lambda, this can
alternatively or additionally also take place for the interfer-
ence variable of the aging of the lambda probe 22. For this
purpose, the aging of the lambda probe 22 is detected, for
example, by means of the lambda probe 24 which is con-
nected downstream (see FIG. 1) and which functions here as
a reference probe. In particular, a deviation from the mean
mixture value can be determined by means of the signal of the
broadband lambda probe 24, and the characteristic curve of
the lambda probe 22 can be correspondingly corrected. Cor-
responding methods for taking into account such aging
effects and for correcting the characteristic curve are known
in the prior art. Other methods for determining an aging
correction value can also be applied within the scope of the
present invention.

[0046] According to the invention, an evaluation is now
performed, on the basis of the aging correction value deter-
mined in this way, as to which inaccuracies can result during
the conversion of the probe signal U, into the actual lambda
value A, aging of the exhaust gas probe despite the charac-
teristic curve correction. If the probe 22 is, for example, not
yet aged at all and if the conversion rule or characteristic
curve which is used in step 112 is correctly stored, there will
be virtually no deviation of the actual value, determined in
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step 112, from an actual lambda value. As a result, there is no
need for correction of the target lambda value A, which is
to be adjusted for protection of the components. As a result,
the safety interval AS in step 106 can, in an extreme case, be
set equal to zero.

[0047] Incontrast, in the case of aging of the lambda probe
22 and associated correction of the probe characteristic curve
an aging correction value will occur. On the basis of the
magnitude of this correction value, the invention now evalu-
ates, for example, what tolerance can still remain in the deter-
mined actual lambda value despite characteristic curve cor-
rection. As a function of this, the safety interval AS, that is to
say the enrichment which is additionally necessary for pro-
tection of the components, is defined.

[0048] In a further refinement, influences which cannot be
explicitly quantified with evaluation variables but which can
nevertheless have a disruptive influence on the determination
of'lambda are taken into account. In particular, the influence
of the operating point of the internal combustion engine 10
can be evaluated here, for example by determining an addi-
tional safety interval as a function of the operating point from
a rotational speed/load characteristic diagram.

[0049] The particular advantage of the method according to
the invention can therefore be considered that a saving in fuel
is achieved for the statistical majority of probes which have
no aging, or only a small degree of aging, and for the majority
of operating conditions under which the influence of signal-
falsifying interference variables is low. This is achieved in
that the full theoretically possible tolerance range of the mea-
surement error is not taken into account in a global fashion,
but instead the tolerance range which is actually necessary is
always taken into account.

LIST OF REFERENCE NUMERALS

[0050] 10 Internal combustion engine
[0051] 12 Fuel injection system

[0052] 14 Intake system

[0053] 16 Actuating element

[0054] 18 Exhaust gas duct

[0055] 20 Catalytic converter

[0056] 22 Exhaust gas probe/lambda probe
[0057] 24 Exhaust gas probe

[0058] 26 Engine controller

[0059] 28 Regulating device

1. A method for regulating an air/fuel ratio of an internal
combustion engine, comprising:

determining a composition of an exhaust gas of the internal
combustion engine by detecting an actual probe signal
ofthe exhaust gas by means of an exhaust gas probe, and
by applying a characteristic curve or a calculation rule as
a function of the actual probe signal, and

comparing the determined exhaust gas composition with a
setpoint value or a threshold value, wherein reaching or
exceeding the setpoint value or the threshold value trig-
gers influencing of the air/fuel ratio fed to the internal
combustion engine,

defining a safety interval (AS) to take into account at least
one interference variable acting on the actual probe sig-
nal and applying the safety interval (AS) to the charac-
teristic curve or calculation rule, to the actual probe
signal or to the setpoint value or threshold value,

evaluating a current accuracy level of at least one of the at
least one interference variable and a current influence of
the at least one interference variable on the probe signal,
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and defining the safety interval (AS), which is condi-
tioned by the at least one interference variable, as a
function of the evaluation.

2. The method as claimed in claim 1, wherein the interfer-
ence variable comprises at least one of the following: tem-
perature of the exhaust gas probe, aging of the exhaust gas
probe and chemical contamination of the exhaust gas probe.

3. The method as claimed in claim 1, wherein evaluating
the current accuracy level of the at least one interference
variable, comprises determining a variance of detected values
of the interference variable in a preceding time period, and
defining the safety interval (AS) as a function of the variance.

4. The method as claimed in claim 1, wherein evaluating
the current accuracy level of the at least one interference
variable, comprises determining a period that has passed
since a preceding calibration of a detection system for the
interference variable, and defining the safety interval (AS) as
a function of the period.

5. The method as claimed in claim 1, wherein evaluating
the current influence of the at least one interference variable
on the probe signal, comprises determining an absolute mag-
nitude of the currently detected interference variable, and
defining the safety interval (AS) as a function of the absolute
magnitude.

Apr. 9, 2015

6. The method as claimed in claim 1, wherein the setpoint
value or threshold value is a predefined lambda value for
mixture enrichment in order to protect components against
overheating.

7. The method as claimed in claim 1, wherein the setpoint
value comprises a predefined lambda value which is to be
adjusted within the scope of a lambda control process.

8. The method as claimed in claim 1 further comprising
defining the safety interval (AS) as a function of an operating
point of the internal combustion engine.

9. The method as claimed in claim 1, wherein the exhaust
gas probe is a lambda probe.

10. A regulating device for regulating an air/fuel ratio of an
internal combustion engine, the device configured to carry
out the method as claimed in claim 1.

11. The method as claimed in claim 8 wherein the operating
point of the internal combustion engine is an engine speed
and/or an engine load.

12. The method as claimed in claim 9, wherein the lambda
probe is a step-change lambda probe.
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