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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a method for
controlling movement of a first vehicle component rela-
tive to a second vehicle component. The invention is es-
pecially applicable for a work vehicle.
[0002] The term work vehicle comprises different types
of material or earth handling vehicles like construction
machines, such as a wheel loader, a backhoe loader and
an excavator. The invention will be described below in a
case in which it is applied in a wheel loader. This is to be
regarded only as an example of a preferred application.
[0003] Work vehicles are for example utilized for con-
struction and excavation work. A wheel loader may be
used to transport heavy loads from one location to an-
other, often encountering a series of turns and varying
grade slopes on the route between two or more locations.
[0004] The method may be used for controlling move-
ment of a work implement capable of being moved
through a number of positions during a work cycle. Such
implements typically include buckets, forks, and other
material handling apparatus. The typical work cycle as-
sociated with a bucket includes sequentially positioning
the bucket and associated lift arm in a digging position
for filling the bucket with material, a carrying position, a
raised position, and a dumping position for removing ma-
terial from the bucket.
[0005] Control levers are mounted at an operator’s sta-
tion and are connected to an electrohydraulic circuit for
moving the bucket and/or lift arms. The operator manu-
ally move the control levers to open and close hydraulic
valves that direct pressurized fluid to hydraulic cylinders
which in turn cause the work implement to move. For
example, when the lift arms are to be raised, the operator
moves the control lever associated with the lift arm hy-
draulic circuit to a position at which a hydraulic valve
causes pressurized fluid to flow to the head end of a lift
cylinder, thus causing the lift arms to rise. When the con-
trol lever returns to a neutral position, the hydraulic valve
closes and pressurized fluid no longer flows to the lift
cylinder.
[0006] In normal operation, the work implement is often
abruptly started or brought to an abrupt stop after per-
forming a desired work cycle function, which results in
rapid changes in velocity and acceleration of the bucket
and/or lift arm, vehicle, and operator. This can occur, for
example, when the implement is moved to the end of its
desired range of motion and can produce operator dis-
comfort as a result of the rapid changes in velocity and
acceleration.

PRIOR ART

[0007] US 6,047,228 discloses a method for limiting
the control of an implement of a work machine. A con-
troller receives an implement position signal from an im-

plement position sensor and an operator command sig-
nal from an operator joystick sensor. The controller com-
prises a plurality of look-up tables, which correspond to
the work functions used to control the implement. The
look-up tables are used to determine a magnitude of an
electrical valve signal to a valve, which controls the im-
plement via hydraulic cylinders. The magnitude of the
electrical valve signal is determined by comparing a pre-
determined maximum limit value from a look-up table with
the magnitude of the operator command signal and se-
lecting the lesser value. This results in a reduction in the
maximum velocity (of the work implement movement)
that the operator may command. The limiting values are
for example chosen to stop a pivotal movement of the
implement prior to the implement reaching the physical
maximum dump angle. This results in that the dampening
always starts at the same point and the valve follows a
predefined line to a fixed value regardless of the current
implement load and relative velocity. This leads to vari-
ations in the deceleration and the forces on the cab will
vary arbitrarily.
[0008] According to further prior art, EP 0 597 657 re-
lates to a piston and cylinder assembly control system.
The control system includes a piston reciprocating in a
cylinder and is connected to a part to be driven by the
piston and cylinder assembly. GB 2 396 224 relates to a
method for controlling hydraulic flow to a hydraulic actu-
ator. US 5 737 993 relates to an apparatus for controllably
moving a work implement. US 2004/177977 relates to a
vehicle with an attachment, which has a lifting drive with
at least one hydraulic cylinder and a control device, the
control device having a position sensor and a position
generator. JP H10 60939 relates to an operation method
according to a person’s feeling. The operator’s manual
operating force is detected by an operating force detect-
ing lever device.

SUMMARY OF THE INVENTION

[0009] A purpose of the invention is to achieve a de-
termined accepted force on a second vehicle component
during positive acceleration of a first vehicle component,
such as a work implement, i.e. during a motion starting
procedure. The term "positive acceleration" has the
meaning of a speed increase. The second vehicle com-
ponent may be formed by a vehicle frame.
[0010] This purpose is achieved by a method accord-
ing to claim 1.
[0011] The abovementioned purposes are further
achieved by a method comprising the steps of determin-
ing an accepted force on the second vehicle component,
which force during operation results from an acceleration
movement of the first vehicle component, determining a
magnitude of an acceleration rate of the first vehicle com-
ponent such that the accepted force on the second ve-
hicle component is not exceeded and controlling accel-
eration of the first vehicle component according to the
determined acceleration rate. The term "acceleration"
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here has the meaning of positive acceleration, i.e. speed
increase .
[0012] According to one embodiment, the determined
accepted force on the second vehicle component from
said acceleration movement is substantially the same
regardless of the magnitude of any load exerted on the
first vehicle component and the magnitude of any relative
speed of the first vehicle component before initiation of
the acceleration.
[0013] Further preferred embodiments and advantag-
es will be apparent from the following description and
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG 1 schematically shows a wheel loader in a side
view,
FIG 2 shows one embodiment of a vehicle system
for controlling movement of the wheel loader, and
FIG 3 is a graph representing one embodiment of
this disclosure, not in accordance with the claims.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THIS DISCLOSURE

[0015] Figure 1 shows a wheel loader 101. The body
of the wheel loader 101 comprises a front body section
102 with a front frame, and a rear body section 103 with
a rear frame, which sections each has a pair of half shafts
112,113. The rear body section 103 comprises a cab
114. The body sections 102,103 are connected to each
other via an articulation joint in such a way that they can
pivot in relation to each other around a vertical axis. The
pivoting motion is achieved by means of two first actua-
tors in the form of hydraulic cylinders 104,105 arranged
between the two sections. Thus, the wheel loader is an
articulated work vehicle. The hydraulic cylinders 104,105
are thus arranged one on each side of a horizontal cen-
terline of the vehicle in a vehicle traveling direction in
order to turn the wheel loader 101.
[0016] The wheel loader 101 comprises an equipment
111 for handling objects or material. The equipment 111
comprises a load-arm unit, or boom, 106 and a work im-
plement 107, or payload carrier, in the form of a bucket
fitted on the load-arm unit. A first end of the load-arm unit
106 is pivotally connected to the front vehicle section
102. The implement 107 is pivotally connected to a sec-
ond end of the load-arm unit 106.
[0017] The load-arm unit 106 can be raised and low-
ered relative to the front section 102 of the vehicle by
means of two second actuators in the form of two hy-
draulic cylinders 108,109, each of which is connected at
one end to the front vehicle section 102 and at the other
end to the load-arm unit 106. The bucket 107 can be tilted
relative to the load-arm unit 106 by means of a third ac-
tuator in the form of a hydraulic cylinder 110, which is

connected at one end to the front vehicle section 102 and
at the other end to the bucket 107 via a link-arm system
115.
[0018] Figure 2 shows one embodiment of an arrange-
ment 201 for controlling movements of the wheel loader
101. The solid lines indicate main hydraulic conduits, the
lines with a longer dash followed by two dots indicate
lines for electric signals.
[0019] The control arrangement 201 comprises a hy-
draulic system 202 comprising a pump 204 adapted to
provide the hydraulic cylinders 104,105,108,109,110
with pressurized hydraulic fluid from a container 206. A
valve means 208 is operatively connected between the
pump 204 and the hydraulic cylinders. A power source,
preferably an internal combustion engine, in the form of
a diesel engine, 210 is operatively connected to the pump
204 for driving the pump. The engine 210 is further adapt-
ed for propelling the vehicle 101 via a powertrain (not
shown).
[0020] The control arrangement 201 further comprises
a control unit, or computer 212. A number of electric op-
erator controlled elements 214 are arranged at an oper-
ator station in the cab 114 for controlling the vehicle. The
operator controlled elements 214 are formed by operat-
ing levers and connected to the control unit 212. The
control levers 214 control the lifting operation of the boom
106, the tilting operation of the bucket 107, and the steer-
ing operation.
[0021] A control lever position sensor 216 senses the
position of the respective control lever 214 and respon-
sively generates an electrical operator command signal.
The electrical signal is delivered to an input of the control
unit 212. The control lever position sensor 216 preferably
includes a rotary potentiometer which produces a pulse
width modulated signal in response to the pivotal position
of the control lever; however, any sensor that is capable
of producing a signal in response to the pivotal position
of the control lever would be operable with the instant
invention. For example, the potentiometers could be re-
placed with radio frequency (RF) sensors disposed within
the hydraulic cylinders.
[0022] A boom position sensor 218 senses the eleva-
tional position of the boom 106 with respect to the vehicle
frame and responsively repeatedly produces boom po-
sition signals. The control unit 212 receives the boom
position signals and determines the boom lifting speed
or the boom lowering speed.
[0023] A work implement position sensor 220 senses
the pivotal position of the work implement 107 with re-
spect to the boom 106 and responsively repeatedly pro-
duces work implement position signals. The control unit
212 receives the work implement position signals and
determines the work implement tilting speed and direc-
tion.
[0024] In one embodiment, the boom and work imple-
ment position sensors 218,220 include rotary potentiom-
eters. The rotary potentiometers produce pulse width
modulated signals in response to the angular position of
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the boom 106 with respect to the vehicle frame and the
bucket 107 with respect to the boom 106. The angular
position of the boom is a function of the lift cylinder ex-
tension 108,109, while the angular position of the bucket
107 is a function of both the tilt and lift cylinder extensions
110,108,109. The sensors 218,220 can readily be any
other sensor which is capable of measuring, either di-
rectly or indirectly, the relative extension of a hydraulic
cylinder. For example, the potentiometers could be re-
placed with radio frequency (RF) sensors disposed within
the hydraulic cylinders.
[0025] A load sensor 222 senses the load carried by
the work implement 107. According to one embodiment,
the load sensor senses a pressure in the hydraulic sys-
tem 202, which pressure represents the load. The pres-
sure sensor 222 is electrically coupled to the control unit
212. The pressure sensor 222 senses a circuit pressure
or a load applied to the corresponding hydraulic cylinder
104,105,108,109,110. In one example, the pressure sen-
sor 222 may be strain gauges or any other load deter-
mining sensors. The pressure sensor 222 can be placed
at any location suitable to determine a load on the hy-
draulic cylinders. One skilled in the art will appreciate that
any other sensor capable of ascertaining a load on a
hydraulic actuator may be utilized.
[0026] The valve means 208 comprises a plurality of
electrohydraulic valves. Each of the.electro-hydraulic
valves is responsive to electrical signals produced by the
control unit 212 and accordingly provides hydraulic fluid
flow to the associated hydraulic cylinder(s). The valve
actuator may be a solenoid actuator or any other actuator
known to a man skilled in the art.
[0027] The control unit 212 may store mathematical
functions or equations that provide a desired operating
parameter value (output) based on the boom and/or
bucket speed, moving direction, and load on the work
implement. Each function or equation may define the op-
erating parameter or moving rate as a function of the
inputs. Thus, the control unit 212 receives information as
to, for example, the position of the boom and the bucket,
and determines the speed of the boom and the bucket,
in which direction it is moving, and the magnitude of the
load carried by the bucket and then determines an ap-
propriate acceleration/deceleration rate of the hydraulic
cylinder(s).
[0028] One embodiment of a method for controlling
movement of the work implement 107 relative to the ve-
hicle frame will be described below with reference to fig-
ure 3. More specifically, an end dampening method will
be described during a tilting operation of the bucket.
Thus, the work implement 107 is decelerated from an
initial speed to zero or close to zero. The movement is
controlled so that the magnitude of a predetermined, ac-
cepted force resulting from the end dampening and ef-
fecting the vehicle frame (and thereby the cab 114 and
the operator) will be the same regardless of the initial
work implement speed and the work implement load.
Twice the load (m) requires half the deceleration (a) in

order to get the same magnitude of the force (F) accord-
ing to the formula F=m∗a.
[0029] Figure 3 is a graph representing one embodi-
ment of this disclosure, not in accordance with the inven-
tion. Four lines 302, 304, 306, 308 are shown in the graph
representing different initial bucket angle speeds. The
solid line 302 and the dashed line 304 indicate a damp-
ening method for dampening the movement of a load of
2m. The line 306 with a longer dash followed by a dot
and the dotted line 308 indicate a dampening method for
dampening the movement of a load of m. The decelera-
tion rate of the larger load of 2m is according to the for-
mula F=m∗a half the deceleration rate of the smaller load
m. A substantially constant deceleration is used during
the movement control. Further, the start and stop of the
dampening procedure are smooth to avoid peaks in the
deceleration which may be felt in the cab.
[0030] Further, a higher initial bucket angle speed will
result in an earlier starting point for the deceleration, see
points A, B, C, D for the four lines 302, 304, 306, 308 in
figure 3.
[0031] According to one embodiment, the deceleration
method comprises a first step of determining if end damp-
ening is required. This step is performed in that the control
unit 212 receives signals from the position sensors
218,220 and determines that the bucket approaches the
end position, wherein end dampening is required.
[0032] A final position of the deceleration method is
predetermined to be a desired maximum dumping or lift-
ing or lowering angle, such as a mechanical end, or a
geometrical limitation of the movement pattern of the
work implement or an end position of the hydraulic cyl-
inder, or close to such end position. Thus, the method
provide for a velocity limiting effect when the tilt (or lift)
cylinder approaches an extreme kinematic gain region
near the desired maximum angle; thereby, reducing the
"jerk" felt by the operator and reducing the forces within
the cylinders. Further, a final speed at the final position
is predefined to be zero.
[0033] For example, regarding dumping, the method
is adapted to stop the pivotal movement of the bucket
prior to the bucket reaching the physical maximum dump
angle. Consequently, the bucket movement can stop pri-
or to engaging the mechanical stops (which are associ-
ated with infinite kinematic gains) in order to provide for
structural protection of the work implement.
[0034] Next, a load subjected to the work implement
is detected. This is preferably done by detecting a pres-
sure in the vehicle hydraulic system 202, which repre-
sents the work implement load. A deceleration rate is
calculated as a function of the detected load so that zero
speed or close to zero speed will be achieved at the final
position. More specifically, the magnitude of the decel-
eration rate is determined such that the accepted force
on the vehicle frame from said deceleration movement
is substantially the same regardless of the magnitude of
the load and the magnitude of the relative speed of the
work implement before initiation of the deceleration.
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[0035] Thereafter, a starting position for initiating the
deceleration is determined on the basis of that the final
speed should be zero or close to zero at the final position
and the calculated deceleration rate. The deceleration of
the work implement from the starting position to the final
position is thereafter performed starting from the deter-
mined starting position, according to the determined de-
celeration rate. More specifically, a moving rate of a valve
associated with the hydraulic actuator controlling the spe-
cific work implement movement is calculated and the
valve movement is controlled accordingly.
[0036] According to one embodiment, which is a further
development of the last mentioned embodiment, the con-
trol unit will control the valve position in the dampening
area to be the least of the operator input and the result
of the dampening algorithm.
[0037] Further, according to a further embodiment, the
control method is used for dampening the motion when
the boom 106 is lowered towards the ground. This is com-
monly referred to as a Return To Dig function (RTD).
[0038] Further, according to a further embodiment, the
control method is used for dampening the motion when
the boom 106 is lifted upwards towards its maximum el-
evated position.
[0039] Further, according to a further embodiment, the
control method is used for dampening any of the boom
and bucket motions when an operator accidentally re-
leases the associated lever during operation. The lever
is then automatically returned to a neutral position. How-
ever, it is necessary to brake the motion of the boom or
bucket to a stop.
[0040] According to a further embodiment, a method
is provided for controlling an acceleration of a first vehicle
component, such as the work implement, relative to a
vehicle frame. The method comprises the step of deter-
mining a positive acceleration rate in order to achieve an
increased, predetermined final speed at a final position.
[0041] First, a starting position for initiating the accel-
eration is determined. The starting position is for example
a mechanical or geometrical end position. However, it
may also be a position for example halfway between two
end positions. A vehicle operation parameter, preferably
the relative speed of the bucket, is detected before initi-
ating the acceleration. The initial acceleration rate is nor-
mally close to zero at the end position. Further, a load
subjected to the work implement is detected. The accel-
eration rate is determined on the basis of the detected
load. More specifically, the acceleration rate is calculated
as a function of the detected load.
[0042] More specifically, the magnitude of the accel-
eration rate is determined such that a force on the vehicle
frame from said acceleration movement is substantially
the same regardless of the magnitude of any load exerted
on the work implement and the magnitude of the relative
speed of the work implement before initiation of the ac-
celeration.
[0043] Next, the acceleration of the work implement
from the starting position to the final position is controlled

according to the determined acceleration rate.
[0044] The present disclosure additionally provides for
a "smooth starting" function during for example gravity
assisted operations, e.g., when the boom 106 is being
lowered. The function is chosen to gradually increase the
velocity limit of the boom 106 as the boom is lowered
from its desired maximum height. Thus, as the boom 106
is lowered from its maximum height, the electrical valve
signal magnitude proportionally increases. This provides
for greater controllability of the lowering function by pre-
venting "jerky" operation.
[0045] According to one embodiment, the sensors for
sensing the position of the boom and the bucket may be
arranged to sense the position of the piston of the hy-
draulic cylinder associated with the implement move-
ment. The position sensors may further include Hall effect
sensors, resolvers, tachometers, or the like.
[0046] In one exemplary embodiment, the control unit
212 may be preprogrammed with a map or table that
contains operating parameter values for inputs, such as
the boom and bucket position, speed and direction of the
actuator, and load on the actuator. Such a map or table
may be created prior to the operation of the vehicle 101,
for example, during either a test run of the hydraulic sys-
tem 202 or a lab test, and may be prestored in a memory
located in the control unit 212. Based on the inputs, a
deceleration rate (or acceleration rate) is selected and
the starting point is thereafter determined.
[0047] Further, the moving direction of the hydraulic
cylinders may be considered to achieve a desired accel-
eration or deceleration of the cylinders. For instance, one
may wish to have a slower acceleration or deceleration
of the hydraulic actuator when it is extended to raise the
load in the bucket and have a faster acceleration or de-
celeration when it is retracted to lower the empty bucket.
[0048] The controller 212 comprises a memory, which
in turn comprises a computer program with computer pro-
gram segments, or a program code, for implementing the
control method when the program is run. This computer
program can be transmitted to the controller in various
ways via a transmission signal, for example by down-
loading from another computer, via wire and/or wireless-
ly, or by installation in a memory circuit. In particular, the
transmission signal can be transmitted via the Internet.
[0049] The invention also relates to a computer pro-
gram product comprising computer program segments
stored on a computer-readable means for implementing
the control method when the program is run. The com-
puter program product can consist of, for example, a dis-
kette.
[0050] Thus, while the present invention has been par-
ticularly shown and described with reference to the pre-
ferred embodiment above, it will be understood by those
skilled in the art that various additional embodiments may
be contemplated without departing from the scope of the
following claims.
[0051] According to one alternative embodiment, the
accepted force on the vehicle frame is determined such
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that it varies for different operation states. The magnitude
of the deceleration rate is determined on the basis of the
determined allowed force. The accepted force may be
predetermined to different set values for different oper-
ation states. For example, an operation parameter is de-
tected during operation and the allowed force on the ve-
hicle frame is determined on the basis of the detected
operation parameter. The operation parameter may rep-
resent a vertical position of the work implement and/or a
load subjected to the work implement. According to one
example, a higher force is allowed for a lower vertical
position of the work implement. According to a further
example, a higher force may be accepted for a higher
load.
[0052] According to one further alternative embodi-
ment, a final speed at the final position during the end
dampening is different from zero. In this way, conditions
are created for reaching the end position also when the
equipment is worn. Alternatively, the final position is con-
tinuously calibrated to be correct. According to one fur-
ther alternative embodiment, the final speed at the final
position during the’ end dampening is determined on the
basis of the determined load. A higher final position is
accepted when the load is small.
[0053] The control method is applicable for all type of
speed changes in any hydraulic function, from one speed
to another. Thus, the speed change does not have to be
negative (dampening). Instead the control method may
be used for both positive and negative speed changes.
[0054] According to one alternative, the position sen-
sor for the boom and/or the bucket is adapted to directly
provide an angular speed signal to the control unit. The
angular speed used for calculating the deceleration rate
or acceleration rate may be set as an average of a plu-
rality of sensor signals.
[0055] According to a further alternative, the position
of the control lever associated with a specific work func-
tion, such as lifting or dumping is determined for an indi-
cation of the load. The acceleration or deceleration rate
is calculated via approximations on the basis of the de-
tected control lever position and the work implement
speed. Further, as an alternative to detecting the position
of the control lever, the position of a slide in a control
valve for the movement may be detected and used in-
dicative of the load for said calculations.
[0056] According to a further alternative, a torque input
to the pump is detected indicative of the load. For exam-
ple, an output torque from the internal combustion engine
may be determined during a lifting operation. This gives
an indication of the pump characteristics. Further, an
electric motor may be used for driving the pump. An out-
put torque from the electric motor during operation is in-
dicative of the load.
[0057] Further operation parameters may be detected
and used as complementary inputs to determine the de-
celeration rate or acceleration rate.
[0058] The term "second vehicle component" may, as
an alternative to the vehicle frame, be constituted by the

lift arm, or vehicle cab or other vehicle component.
[0059] The term "load" is not limited to the external
load, in the form of objects or material, subjected to the
first vehicle component, but may comprise the total load
from the work implement and the external load, and pos-
sibly also comprising the load of the lift arm.
[0060] Further, as an alternative, pressures may be
detected at a plurality of positions in the hydraulic system
for achieving a value of the load. For example, a combi-
nation of the pressures from both lift and tilt is used to
determine a value of the total load depending on the ge-
ometry of the load-arm unit.
[0061] The invention may be used for controlling move-
ment of other vehicle components than a work imple-
ment. For example, the steering of an articulated vehicle
by means of hydraulic cylinders (see cylinders 104,105
in figure 1 and 2) may be controlled by means of the
inventive method. The term "first vehicle component" is
in this case constituted by the front body section 102 and
the term "second vehicle component" is constituted by
the rear body section 103.
[0062] Further, the invention may for example be used
for an excavator. An excavator normally has a lower ve-
hicle part, comprising a lower frame, a vehicle powertrain
and ground engaging members, such as tracks or
wheels. The excavator further has an upper vehicle part,
or housing, comprising an upper frame and an operator
cab. The upper vehicle part is rotationally connected to
the lower vehicle part around a vertical axis. The inven-
tion may be used for controlling acceleration of the upper
vehicle part with regard to the lower vehicle part.
[0063] Further, the invention may for example be used
for a work vehicle designed for use in the forest. The
method may be used for controlling movements of a
crane, or boom, or a work implement for cutting logs
and/or removing branches/twigs from logs.

Claims

1. A method for controlling a movement of a first vehicle
component relative to a second vehicle component,
comprising the steps of determining a positive ac-
celeration rate in order to achieve an increased, pre-
determined final speed at a final position, controlling
positive acceleration of the first vehicle component
from a starting position to the final position according
to the determined positive acceleration rate, char-
acterised in the step of detecting a load and calcu-
lating the positive acceleration rate as a function of
the detected load.

2. A method according to claim 1, comprising the step
of determining a starting position for initiating the
positive acceleration.

3. A method according to claim 1 or 2, comprising the
step of detecting the load before initiating the positive
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acceleration and determining the positive accelera-
tion rate on the basis of the load.

4. A method according to any of claims 1-3, comprising
the step of detecting a speed of the first vehicle com-
ponent relative to the second vehicle component be-
fore initiating the positive acceleration and determin-
ing the positive acceleration rate also on the basis
of the detected first vehicle component speed.

5. A method according to any one of the preceding
claims, comprising the step of detecting a pressure
in a vehicle hydraulic system, wherein the hydraulic
system is adapted to move the first vehicle compo-
nent relative to the second vehicle component and
the detected hydraulic pressure represents the load.

6. A method according to any one of the preceding
claims, wherein the positive acceleration rate has an
inverse relationship to the detected load.

7. A method according to any of claims 1-6, wherein
the final speed at the final position is substantially
larger than an initial speed at the starting position.

8. A method according to any of claims 1-7, wherein
the initial speed at the starting position is zero or
close to zero.

9. A method according to any of claims 1-8, comprising
the step of determining an accepted force on the
second vehicle component and determining a mag-
nitude of the positive acceleration rate on the basis
of the determined allowed force.

10. A method according to claim 9, comprising the step
of detecting an operation parameter and determining
the allowed force on the second vehicle component
on the basis of the detected operation parameter.

11. A method according to claim 10, wherein the oper-
ation parameter represents a position of the work
implement.

12. A method according to claim 10, wherein the oper-
ation parameter represents a load.

13. A method according to any of claims 1-12, wherein
the magnitude of the positive acceleration rate is de-
termined such that a force on the second vehicle
component from said positive acceleration move-
ment is substantially the same regardless of the
magnitude of any. load exerted on the first vehicle
component and the magnitude of the relative speed
of the first vehicle component before initiation of the
positive acceleration.

14. A computer program comprising software code for

carrying out all the steps as claimed in any one of
the preceding claims when the program is run on a
computer.

15. A computer program product comprising software
code stored on a medium that can be read by a com-
puter for carrying out all the steps as claimed in any
one of claims 1-13 when the program is run on a
computer.

Patentansprüche

1. Verfahren zum Steuern einer Bewegung eines ers-
ten Fahrzeugbaubauteils bezüglich eines zweiten
Fahrzeugbauteils, umfassend die Schritte: Bestim-
men einer positiven Beschleunigung, um eine erhöh-
te, vorherbestimmte Endgeschwindigkeit an einer
Endposition zu erreichen, Steuern der positiven Be-
schleunigung des ersten Fahrzeugbauteils von einer
Startposition bis zu der Endposition entsprechend
der bestimmten positiven Beschleunigung, gekenn-
zeichnet durch den Schritt des Erfassens einer Last
und des Berechnens der positiven Beschleunigung
als Funktion der erfassten Last.

2. Verfahren nach Anspruch 1, umfassend den Schritt
des Bestimmens einer Startposition zum Beginnen
der positiven Beschleunigung.

3. Verfahren nach Anspruch 1 oder 2, umfassend den
Schritt des Erfassens der Last vor dem Beginnen
der positiven Beschleunigung und des Bestimmens
der positiven Beschleunigung auf der Grundlage der
Last.

4. Verfahren nach einem der Ansprüche 1 bis 3, um-
fassend den Schritt des Erfassens einer Geschwin-
digkeit des ersten Fahrzeugbauteils bezüglich des
zweiten Fahrzeugbauteils vor dem Beginnen der po-
sitiven Beschleunigung und des Bestimmens der po-
sitiven Beschleunigung auch auf der Grundlage der
erfassten Geschwindigkeit des ersten Fahrzeug-
bauteils.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, umfassend den Schritt des Erfassens eines
Drucks in einem hydraulischen System des Fahr-
zeugs, wobei das hydraulische System dazu ausge-
legt ist, das erste Fahrzeugbauteil bezüglich des
zweiten Fahrzeugbauteils zu bewegen, und der er-
fasste hydraulische Druck die Last darstellt.

6. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die positive Beschleunigung umgekehrt
proportional zu der erfassten Last ist.

7. Verfahren nach einem der Ansprüche 1 bis 6, wobei
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die Endgeschwindigkeit an der Endposition wesent-
lich größer als eine Anfangsgeschwindigkeit an der
Startposition ist.

8. Verfahren nach einem der Ansprüche 1 bis 7, wobei
die Anfangsgeschwindigkeit an der Startposition null
oder nahe null ist.

9. Verfahren nach einem der Ansprüche 1 bis 8, um-
fassend den Schritt des Bestimmens einer akzep-
tierten Kraft an dem zweiten Fahrzeugbauteil und
des Bestimmens einer Größe der positiven Be-
schleunigung auf der Grundlage der bestimmten er-
laubten Kraft.

10. Verfahren nach Anspruch 9, umfassend den Schritt
des Erfassens eines Betriebsparameters und des
Bestimmens der erlaubten Kraft an dem zweiten
Fahrzeugbauteil auf der Grundlage des erfassten
Betriebsparameters.

11. Verfahren nach Anspruch 10, wobei der Betriebspa-
rameter eine Position des Arbeitsgeräts darstellt.

12. Verfahren nach Anspruch 10, wobei der Betriebspa-
rameter eine Last darstellt.

13. Verfahren nach einem der Ansprüche 1 bis 12, wobei
die Größe der positiven Beschleunigung so be-
stimmt wird, dass eine Kraft an dem zweiten Fahr-
zeugbauteil von der positiven Beschleunigungsbe-
wegung im Wesentlichen gleich ist, unabhängig von
der Größe einer Last, die auf das erste Fahrzeug-
bauteil aufgebracht wird, und der Größe der relativen
Geschwindigkeit des ersten Fahrzeugbauteils vor-
dem Beginn der positiven Beschleunigung.

14. Computerprogramm, umfassend einen Software-
code, um alle Schritte nach einem der vorhergehen-
den Ansprüche durchzuführen, wenn das Programm
auf einem Computer läuft.

15. Computerprogrammprodukt, umfassend einen Soft-
warecode, der auf einem Medium gespeichert ist,
das von einem Computer gelesen werden kann, um
alle Schritte nach einem der Ansprüche 1 bis 13
durchzuführen, wenn das Programm auf einem
Computer läuft.

Revendications

1. Procédé de commande de mouvement d’un premier
composant de véhicule par rapport à un deuxième
composant de véhicule, comprenant les étapes con-
sistant à déterminer un taux d’accélération positive
afin d’obtenir une vitesse finale prédéterminée ac-
crue à une position finale, à commander une accé-

lération positive du premier composant de véhicule
d’une position de départ à la position finale en fonc-
tion du taux d’accélération positive déterminé, ca-
ractérisé par l’étape consistant à détecter une char-
ge et à calculer le taux d’accélération positive en
fonction de la charge détectée.

2. Procédé selon la revendication 1, comprenant l’éta-
pe consistant à déterminer une position de départ
pour initier l’accélération positive.

3. Procédé selon la revendication 1 ou 2, comprenant
l’étape consistant à détecter la charge avant d’initier
l’accélération positive et à déterminer le taux d’ac-
célération positive sur la base de la charge.

4. Procédé selon l’une des revendications 1 à 3, com-
prenant l’étape consistant à détecter une vitesse du
premier composant de véhicule par rapport au
deuxième composant de véhicule avant d’initier l’ac-
célération positive et à déterminer le taux d’accélé-
ration positive également sur la base de la vitesse
de premier composant de véhicule.

5. Procédé selon l’une quelconque des revendications
précédentes, comprenant l’étape consistant à dé-
tecter une pression dans un système hydraulique de
véhicule, où le système hydraulique est adapté pour
déplacer le premier composant de véhicule par rap-
port au deuxième composant de véhicule et la pres-
sion hydraulique détectée représente la charge.

6. Procédé selon l’une quelconque des revendications
précédentes, dans lequel le taux d’accélération po-
sitive a une relation inverse avec la charge détectée.

7. Procédé selon l’une des revendications 1 à 6, dans
lequel la vitesse finale à la position finale est sensi-
blement supérieure à une vitesse initiale à la position
de départ.

8. Procédé selon l’une des revendications 1 à 7, dans
lequel la vitesse initiale à la position de départ est
égale à zéro ou proche de zéro.

9. Procédé selon l’une des revendications 1 à 8, com-
prenant l’étape consistant à déterminer une force
reçue sur le deuxième composant de véhicule et à
déterminer une amplitude du taux d’accélération po-
sitive sur la base de la force autorisée déterminée.

10. Procédé selon la revendication 9, comprenant l’éta-
pe consistant à détecter un paramètre de fonction-
nement et à déterminer la force autorisée sur le
deuxième composant de véhicule sur la base du pa-
ramètre de fonctionnement détecté.

11. Procédé selon la revendication 10, dans lequel le
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paramètre de fonctionnement représente une posi-
tion de l’outil de travail.

12. Procédé selon la revendication 10, dans lequel le
paramètre de fonctionnement représente une char-
ge.

13. Procédé selon l’une des revendications 1 à 12, dans
lequel l’amplitude du taux d’accélération positive est
déterminée de sorte qu’une force exercée sur le
deuxième composant de véhicule par ledit mouve-
ment d’accélération positive soit sensiblement la
même quelle que soit l’amplitude d’une charge quel-
conque exercée sur le premier composant de véhi-
cule et l’amplitude de la vitesse relative du premier
composant de véhicule avant le lancement de l’ac-
célération positive.

14. Programme informatique comprenant un code de lo-
giciel pour effectuer toutes les étapes telles que re-
vendiquées dans l’une quelconque des revendica-
tions précédentes lorsque le programme est exécuté
sur un ordinateur.

15. Produit de programme informatique comprenant un
code de logiciel stocké sur un support qui peut être
lu par un ordinateur pour effectuer toutes les étapes
telles que revendiquées dans l’une quelconque des
revendications 1 à 13 lorsque le programme est exé-
cuté sur un ordinateur.
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