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(57) ABSTRACT

A process and device for controlling a motor vehicle with an
initialization device (43) for startup and a clutch actuated by
means of a clutch actuator set (45) between a drive unit and a
gear with a control device (41) by means of which at least one
control of the clutch actuator set (45) and an acquisition of
measurement data of a sensor (47) takes place for the purpose
of determining the position of the clutch, characterized in that
to verify the state “clutch open” upon startup, a positioning of
the clutch actuator set (45) that has been set and stored before
or during shutdown is compared to a positioning that was
acquired during a predetermined movement course of the
clutch actuator set (45) after startup by means of a distance
measurement, which takes place at least in a segment of that
movement course, whereby the state “clutch open” is recog-
nized, in particular, when the magnitude of the comparison is
within a predetermined tolerance range. By means of the
invention one can further reduce the probability of the setting
into motion of a motor vehicle after startup, which is critical
in terms of safety.

12 Claims, 2 Drawing Sheets
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1
STARTER RELEASE

CROSS REFERENCE TO RELATED
APPLICATIONS

This patent application claims priority of German Patent
Application No. 10 2004 061 954.9, filed Dec. 23, 2004,
which application is incorporated herein by reference.

FIELD OF THE INVENTION

This invention relates to a process with the features accord-
ing to the preamble of claim 1 as well as a device with the
features according to the preamble of claim 12.

BACKGROUND OF THE INVENTION

Devices in motor vehicles that increase driving comfort
and safety are known. For example, in connection with the
starter release, numerous checks and safety inquiries have
been proposed. DE 197 32 924 Al proposes a plurality of
combinations of states of driving state magnitudes that either
result in a starter release or that forbid a starter release. The
gear position, for example, is such a driving state magnitude.
In this connection, one can especially detect whether the
neutral position is engaged. Additional driving state magni-
tudes can be derived from a motor vehicle brake or a torque
transmission system. Interrogating switching intention sig-
nals can also be included in the evaluation as to whether a
starter release is allowed or is not included. When certain
states of one or several driving state magnitudes are present,
then one can bring about automated actions so that, subse-
quently, one can ensure a reliable starter release. If, for
example, one detects that a neutral position has not been set,
then a brake is actuated in an automated fashion and the
torque transmission system is disengaged in an automated
fashion, and only then is a starter release issued to get the
engine started.

DE 199 00 820 A1 presents a servo support device that
actuates a starter for the purpose of starting an internal com-
bustion engine only when the neutral position has been set or
when a clutch has been completely disengaged.

DE 103 20 280 Al presents a process and a device for
operating an automatic or automated gear with parking brake
or rollaway safety. A process for releasing a starting process
in a vehicle equipped with an automated gearbox reveals the
following process steps: First, one checks to see whether an
ignition has been turned on and the engine is turned off and
the brake is actuated. If this is the case, one checks to see
whether the clutch has been disengaged. If yes, the starter
operation is released. The following process steps are pro-
posed in case of a vehicle with an automated gearbox with
parking brake: First, one checks to see whether the ignition is
on and the parking brake is engaged. The starter is activated if
the driver wishes to start the engine up. The disengagement of
both clutches is checked in a dual-clutch gear.

In the case of dual-clutch gears, for safety reasons, one
advantageously cannot use the self-locking clutch actuator
sets, which, due to spring devices, run currentless into the
state “clutch open.” This property of a clutch is also referred
to as “normally open” or “forcibly open”. In dual-clutch
gears, this type of clutch is therefore suitable in a preferred
manner because, as both clutches are closed, serious damage
can be done in the gear and on the clutches when two difterent
transmission ratios act upon one and the same power takeoff
shaft. This is why, in the case of dual-clutch gears, there is a
basic rule to the effect that both clutches must be opened in
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situations that are critical in terms of safety. In the case of
automated gearboxes or manual gearboxes, on the other hand,
one basically applies the concept of not changing the clutch
setting in situations that are critical in terms of safety. This is
why vehicles with only one clutch are mostly equipped with
the self-locking clutch type, which is closed in its basic state.
This is also referred to as “normally closed” or “forcibly
closed”.

The distance measurements that are required in this con-
nection are performed by a sensor. This can be done by a path
or travel sensor directly as an absolute path measurement,
incremental path measurement or differential path measure-
ment on the crankshaft. In case of a brushless EC engine that
drives the clutch actuator set, for example, one can also per-
form the incremental path measurement so that, assuming a
typical length of 20 mm of the total path of the actuator set, for
example, one can attain a referencing accuracy of 0.2 mm, in
other words, one percent of the total path.

If the clutch actuator set is moved into a predetermined
position and if it is left there for a period of time, then one
talks in terms of “parking” the clutch in that position.

To start the vehicle or to turn it off, one uses an initialization
device, which, for example, can be designed in the form of an
ignition lock with ignition key or also in the form of a button
or switch with a card. By turning the ignition key or by
pressing the button, the driver can start operating the vehicle
before every run or he can turn it off at the end of each run.

BRIEF SUMMARY OF THE INVENTION

The object of the invention at hand is to propose a process
and device that will make it possible further to reduce the
probability of states that are critical in terms of safety in
conjunction with the starter release. It is especially an unex-
pected immediate setting-in-motion of the vehicle after it has
been placed in operation, which is considered as critical in
terms of safety.

This problem is solved by a present invention process.

According to the invention, the starter release is given only
when two conditions are met, that is to say, the parking brake
is on and the clutch is open—in case of a dual-clutch gear,
both clutches are open. With regard to safety, one has thus met
a redundancy requirement, that is to say, that each of the two
conditions be adequate in itself in terms of preventing a move-
ment of the vehicle after it has been started up.

The following strategy is proposed according to the inven-
tion in order to check whether both clutches are open: If the
vehicle is parked, then as the clutch actuator is shut down—in
case of a dual-clutch gear, both clutch actuators—a predeter-
mined distance is positioned remote from the “clutch open”
stop. The actuator or the actuators remain in that position until
the vehicle has been started again. After the start of operation,
one proceeds with the actuator or the actuators in the direction
of“‘clutch open” until a stop is recognized. If a stop is attained
after an anticipated distance, then it is considered that the
state—to the effect that the clutch or clutches are open—has
occurred. If the stop is not found in the expected position, or
in case of a dual-clutch gear only of one of the two actuators,
then the actuator set must be checked in regard to its proper
operation, something that can result in a delay of the starter
release. If the diagnosis turns out plausible, then the starter is
released. The described procedure, in particular, parking at a
predetermined position, is particularly suitable for a self-
locking clutch actuator set where every change in the actuator
position takes place electrically. If the actuator set is not
self-locking, then it is advantageously stopped during shut-
down precisely at the “clutch open” stop because, when the
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electric motor is turned off—which, when the vehicle is in
operation, is used to move the actuator set—a spring device
will move the clutch into the opened state. To check the
actuator set, one can, as the vehicle is started up, first of all
move by the predetermined distance in the direction of the
closed clutch, and one can then, from there, seck the stop.

With the help of the invention-based process and the inven-
tion-based device, one can make sure that in case of a dual-
clutch gear, both clutches will be opened, and in the context of
the check that has been performed, they will be in the oper-
ating state before the starter release is given.

BRIEF DESCRIPTION OF THE DRAWINGS

Additional advantages and advantageous embodiments of
the invention are covered in the following figures and their
description:

Specifically:

FIG. 1 is a diagram illustrating the invention-based proce-
dure; and,

FIG. 2 is a diagram illustrating the cooperating compo-
nents.

DETAILED DESCRIPTION OF THE INVENTION

In a flow chart according to FIG. 1, the entire procedure is
illustrated in a schematic manner to illustrate the process for
a safe starter release. The process is used in a motor vehicle
always when an initialization signal 13—which can mean
either “shut down” or “place in operation”—issues from the
initialization device 43 (FIG. 2), that is to say, when the driver
by means of initialization device 43 indicates that he would
like to turn the vehicle off or start it. Once the car is started,
there thus takes place a switch from “shut down™ to “starting”
21 and, according to the invention, the sensing step 23 is
performed. In case of a self-locking clutch, one moves with
the actuator set in the direction of “clutch open” until a stop is
recognized and the distance traveled is measured. In working
with a non-self-locking clutch actuator set, one first of all
moves the predetermined distance in the direction of “clutch
closed” and then, from there, one seeks the stop “clutch open”
and one measures the distance. The distance measured in
sensing step 23 is now compared in comparison step 25 with
the predetermined distance. In case of a dual clutch, the
distances covered by both actuators are measured separately
and two comparisons are made. If the measured and prede-
termined distances correspond to each other within a toler-
ance range of two percent of the entire actuator travel, then
one considers that the state “clutch open” is confirmed. When
the measured and the predetermined distances deviate from
each other more than by the tolerance range given in advance,
then the actuator set must, in diagnosis step 27, be subjected
to an examination as to erroneousness. If the actuator set
behaves in a plausible manner 29, then the state “clutch open”
17 is considered as fulfilled. If it does not behave in a plau-
sible manner, then the starter release is not given; instead, a
shutdown 31 is performed. In case of a dual clutch, both
clutches must always run through the described procedure
and meet the mentioned conditions. Starting with routine
operation such as it exists when driving on the superhighway,
or on country roads, or in city traffic when the driver has
stopped the motor vehicle and wants to park it and turn it off
and, for that purpose, using initialization device 43 (FIG. 2)
makes a change from “in operation” to “shut down” 21, then
positioning step 15 is performed according to the invention.
In case of a self-locking clutch actuator set where every
movement of the actuator set is brought about by an electric
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motor, it is thus moved into a position where the predeter-
mined distance is remote from the stop “clutch open” in the
direction of the closed clutch. In case of a non-self-locking
actuator set, this position step 15 is placed precisely upon the
stop “clutch open” in that, after the vehicle has been shut
down, the actuator, due to impacting by an energy storage unit
such as, for example, a spring device, is moved to the stop
“clutch open.” In the case of a dual clutch, the method
described is performed with both clutches.

FIG. 2 is a diagram illustrating the device for the release of
a starting procedure in a motor vehicle as well as additional
participating and cooperating vehicle components. If the
driver parks his car and moves the vehicle with initialization
device 43 into the shut-down state, this information is also
passed on to the control device 41. Positioning step 15 (FIG.
1) is thereupon performed according to the invention. In case
of'a self-locking clutch actuator set, the actuator set is moved
by the motor moving it for a predetermined distance from the
stop “clutch open” in the direction of the closed clutch and is
parked there. In case of a non-self-locking actuator device, a
spring device—which can be arranged in the action area
between the clutch, for example, the disc spring tongues and
the actuator drive, for example, the electric motor drive of the
actuator without any involvement of the invention—will
cause the clutch actuator set to move up to the stop “clutch
open.” If the car is started up again by means of starting 21
(FIG. 1), then this is relayed from the initialization device 43
to the control device 41. Upon startup, control device 41 sees
to it that sensing step 23 (FIG. 1) is performed. In case of a
self-locking clutch actuator set 45, control device 41 causes
the actuator motor to move the clutch actuator set in the
direction of “clutch open,” while simultaneously, it causes a
sensor 47 to measure the distance until the stop “clutch open”
has been attained. Subsequently, control device 41 compares
the measured and predetermined value. When the measured
and the predetermined distance correspond to each other in
the context of a tolerance range, the state “clutch open” is
considered as being confirmed. If, for example, while the
vehicle was at a standstill, the position of the clutch actuator
set 45 was changed by more than the tolerance range, then the
measured and the predetermined distances will no longer
correspond to each other and control device 41 must bring
about a function check of the actuator set in diagnosis step 27.
A discrepancy between the measured and the predetermined
distances can occur, for example, when, in sensing step 23
(FIG. 1), the stop “clutch open” is attained only presumably
and when, for example, the friction shortly before the attain-
ment of the stop “clutch open” increases greatly and thus
simulates the attainment of the stop. In case of a non-self-
locking clutch actuator set 45, control device 41 causes the
actuator motor first of all to move the clutch actuator set 45 by
the predetermined distance in the direction of “clutch closed”.
There, control device 41 stops the actuator motor and causes
it to move the clutch actuator set now in the reverse direction,
in the direction of “clutch open”. In this direction of move-
ment, control device 41 causes the sensor 47 to measure the
distance covered until the stop “clutch open” has been
attained. Control device 41 makes it possible to compare the
measured and the predetermined distances: If the measured
and the predetermined distances correspond to each other in
the context of the tolerance range, then the non-self-locking
clutch actuator set 45 is considered as being in the state
“clutch open”. A disagreement of the two distances, in other
words, a deviation of the two distances from more than the
tolerance range, can occur when either in positioning step 15
(FIG. 1) or in sensing step 23 (FIG. 1) the stop “clutch open”
has been attained only presumably. If the distances do not
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agree, then a check is performed on the functional capability
of the clutch in diagnosis step 27.

LIST OF REFERENCES

13 Initialization signal
15 Positioning step

17 Process step

19 Process step

21 Process step

23 Sensing step

25 Comparison step
27 Diagnosis step

29 Process step

31 Process step

41 Control device

43 Initialization device
45 Clutch actuator set
47 Sensor

What is claimed is:

1. A process for controlling a motor vehicle start up, the
motor vehicle including a clutch, an initialization device, a
clutch actuator set, a control device, and a sensor, wherein the
clutch actuator set is located between a drive unit and a gear
and wherein the clutch is actuated by means of the clutch
actuator set, comprising:

receiving in the initialization device, information that the

motor vehicle is in a shutdown;

displacing the clutch actuator to a first position and storing

the first position in response to receipt of the information
regarding the shutdown;
executing a predetermined movement course of the clutch
actuator set after a startup, wherein the predetermined
movement course includes opening the clutch;

determining, using the control device and data acquiring
from the sensor, a second position of the clutch after
opening the clutch as part of the predetermined move-
ment course;

comparing the first and second positions to determine a

magnitude of the difference between the first and second
positions; and,

verifying that the clutch is in a “clutch open” state when the

magnitude of the difference is within a predetermined
tolerance range.

2. The process according to claim 1, wherein a self-locking
clutch actuator set before or during the shutdown is posi-
tioned remote by a predetermined distance from a stop
“clutch open” in the direction of “clutch closed”.

3. The process according to claim 1, wherein a non-self-
locking clutch actuator set is moved before or during shut-
down upon a stop “clutch open”.

4. The process according to claim 2, wherein upon startup,
one moves with the self-locking clutch actuator set in the
direction of “clutch open” and that the covered distance is
measured until a stop is recognized.
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5. The process according to claim 3, wherein upon startup
using the non-self-locking actuator set, one moves for a pre-
determined distance in the direction “clutch closed” and that
one stops then and thereupon moves back in the other direc-
tion, in the direction of “clutch open”, and that the return-run
distance is measured until a stop is recognized.
6. The process according to claim 1, wherein the movement
and positioning of the actuator set take place electrically with
an actuator motor.
7. The process according to claim 1, wherein a reset move-
ment of the actuator set in the direction of “clutch open” takes
place through impacting by a spring device.
8. The process according to claim 1, wherein the clutch is
considered as opened when the deviation of a measured dis-
tance from a predetermined distance is within the predeter-
mined tolerance range.
9. The process according to claim 1, wherein the clutch is
subjected to a diagnosis procedure when the deviation of a
measured distance from a predetermined distance is not
within the predetermined tolerance range.
10. The process according to claim 9, wherein the starter
release is not given when the diagnosis procedure determines
an implausible actuator set behavior.
11. The process according to claim 1, wherein the proce-
dural steps must be applied to both clutches in case of a
dual-clutch gear.
12. A device for controlling a motor vehicle start up, com-
prising:
aclutch actuator set located between a drive unit and a gear;
a clutch actuated by means of the clutch actuator set;
an initialization device;
a control device; and,
a sensor, wherein the initialization device is for receiving
information that the motor vehicle is in a shutdown and
transmitting the information to the control device and
wherein the control device is for:
causing the clutch actuator to displace to a first position
and storing the first position in response to receipt of
the information regarding the shutdown;

causing the clutch actuator to execute a predetermined
movement course of the clutch actuator set after a
startup, wherein the predetermined movement course
includes opening the clutch;

determining, using data acquiring from the sensor, a
second position of the clutch after opening the clutch
as part of the predetermined movement course;

comparing the first and second positions to determine a
magnitude of the difference between the first and
second positions; and,

verifying that the clutch is in a “clutch open” state when
the magnitude of the difference is within a predeter-
mined tolerance range.
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