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1 CamBuilder

1.1 General

The CamBuilder is an integrated tool in IndraWorks for creating easy and
comfortable Cams.

With direct sending the Cams to the drive controller of Bosch Rexroth this
tool is specialized and predestinated for your requirements and special
features.

The basic properties of the CamBuilder are:

Easy creation of Cams with the help of graphical objects

Comfortable handling of existing Cams

Handling of several Cams at the same time

Use of motion laws according to VDI 2143

Sending and receiving the Cams in, resp. to BRC-Drives and controls
Automatic display of position, acceleration, velocity and jerk

Support of frequently occured requirements (e.g. cross cutter
functionality) by wizards

Import of point tables for a sub-range of the Cam

Automatic identification and calculation of boundary conditions of the
Cam

Zoom functionality
Change-over between normalized and rated view
Import / Export-Functionality in several formats (*.par, *.csv, *.ipf)

In general it can be differed between several Cam types:

Endless Cam - the position commanded value rises continuous. This
Cam is also used for the default Cam. Here the Cam table starts at 0%
and ends at 100%. Generally with rotatory following axes the 0%
matches O degree and 100% 360 degree. But 100 % may correspond
to an other value, this depends on the setting of drive parameter Cam
Shaft distance.

Recurring Cam - the opsition commanded value at the beginning and
at the end is the same, a fallback movement takes place when
processing the table (example filling installation: up-synchronization -
filling — down-synchronization — fallback movement to start position —
up-synchronization ...). Start point and end point may be different of 0
% or 100 %. The greatest position value there matches 100 %, that
means, the value specified in parameter Cam Shaft distance is
reached in this point.

Automatic completed Cam - this type is used, if the user cannot or
will not specifiy the start and end value of the master axis at 0 degree
and 360 degree. For this type of Cam only a part of the profile is
relevant, the rest is calculated by the CamBuilder self-dependent.
Thereby the polynom 5. class is used.

All Cam types can be created by the CamBuilder; a type can be changed
anytime to an other by changing the parameters.
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First Steps with the CamBuilder

To create a Cam in IndraWorks, first a project must be created. If the
CamBuilder is installed, the Cam Pool is created automatically when
creating a project.

Now you can create a Cam by several possibilities. For that purpose
select in the context menu of the Cam Pool under entry "New" one of the
following points:

o Default Cam Profile - for all necessary inputs standard values are set.

e Cam Profile Wizard... — the inputs for generating a Cam can be
entered on several dialog pages.

e Application Cam Profile... — thereby inputs are prompted which are
relevant for the chosen application (e.g. feed rate).

After the wizard was completed, the Cam appears in the working area of
IndraWorks. The Cam may now be followed up.

In the CamBuilder the working sheet is subdivided in sections. A section
is exactly determined by the left and the right interpolation point. The
standard Cam profile is 0...360 degree. To insert more sections, you can:

e doubleclick with the mouse in the graphical representation of the Cam
at the desired place (the position can be modified later in the Section
Editor).

o click to switch "Edit CamBuilder" in the symbolbar (toolbar).

e select in the context menu of the graphical representation the entry
"Insert new section".

A section is defined by:
e Left Interpolation point
e Right Interpolation point

e Curve type (mathematical function for connecting both interpolation
points)

e Limit Values (velocity and acceleration at an interpolation point)
Furthermore the following Desktop-Elements to edit a Cam are available:
e Project

e Section Editor

e Graphical Representation

e Graph-Manager

e Profile Limits List of the Cam

e Sections List

e Profile Points of the Cam

o Profile Point Editor

e Options Dialog

e Symbolbars (Toolbars)

All Desktop-Elements can be optionally moved, arranged and shown/hide
by the user. Each change of the layout is permanently stored and
consequently the layout is restored at a restart of the CamBuilder.

From the Conceptual Formulation to the Completed Profile

Following steps must be performed to create and to load a Cam into the
target device:

e Start IndraWorks
e Create New Project

Rexroth
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Create New Cam

e Seelct in the context menu of the Cam Pool the entry "New", then
select the wizard for creating a new Cam and insert the necessary
values in the wizard pages.

Edit the Cam

e Add sections, delete or modify the values of a section in the
Section Editor as long as the desired curve progression of following
axis position, velocity, acceleration and jerk matches the
requirements.

Drag the desired target device from the device library into the
project

e Thereby enter the required communication settings

Go online with the target device (via toolbar switch)

Select the desired Cam in the Cam Pool

Select in the context menu the Item "Download to Device"

Select in the following dialog the desired Cam table or the
electronic movement profile in the target device

Send the Cam to the target device by pressing "OK".

1.2 Working with the CamBuilder

Cam Pool

Create a New Cam

The Cam Pool is in the IndraWorks-Project and shows all Cams in the
project.

Following operations can be made in the Cam Pool:

Create a New

Edit an Existing Cam

Delete a Cam

Rename a

Download and Upload Cams
Import and Export

Print a Cam

Note: For a better overview you can create additional folders below

the Cam Pool.

A new Cam can be created anytime via the context menu of the Cam
Pool. Thereby you can choose between 3 variants:

Create a new Default Cam — a new Cam of 0 - 100%, normalized
view and a section with polynom 5. class is created. All parameters
may be modified later.

Create a new Cam with the New Cam-Wizard - the inputs for
generating a Cam can be entered on several wizard pages.

Create a new Cam with the Application-Wizard - thereby inputs are
prompted which are relevant for the chosen application (e.g. feed
rate).
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Edit an Existing Cam

Change Cam Properties

The properties diaolg of a Cam is called up by the context menu of the
Cam. Here the settings for the actual (focused) Cam can be made.

Note: The context menu entry "Properties” is only available, if the
Cam is load (by a doubleclick to the Cam in the Project).

The properties of a Cam are:

e Name — the name of the Cam defined by the user. If a new Cam is
created, the default name "Cam #" is assigned.

e Description — a description edited by the user.

e Use Cam profile in normalized view — it is selected, if the Cam is
displayed in normalized (%) or scaling view.

e Measurement units of the following axis - damit wird auch
automatisch festgelegt ob der Antrieb rotatorisch oder translatorisch
betrieben wird. Default ist Grad (und damit rotatorisch) (nur bei
bewerteter Ansicht relevant).

e Master axis velocity — is always specified in rounds per minute (rpm)
(only relevant with scaled view).

e Cam Shaft Distance — the factor by which the value of the cam table
is multiplied (only relevant with scaled view).

o Default curve type - here the motion law is specified which is used at
the insertion of a section by a doubleclick. These property has an
affect to all cams!

e Boundary points - for the start and end point of the cam the position
of the master axis and the following axis as well as velocity and
acceleration of the following axis can be entered.

e Velocity and acceleration in start and end point identical - for the
start and end point of the cam the velocity and acceleration is set
equal automatically.

Add Section

This dialog is used to insert a new interpolation point between two existing
points. The dialog can be called up either in the Edit menu "Add Section"
or from the context menu of the graphical representation (Insert new
section).

If the dialog is called up from the context menu, the coordinates of the
position are overtaken where the mouseclick was made.

At the call from the Edit-menu the center of the selected section is
preselected as the x-coordinate. All other parameters are initialized with
zero.

Possible inputs for the new section are:

e Position master axis, position following axis, velocity and acceleration
of the to be insert interpolation points,

e Description of the new section (as well as the existing),
e Curve type of the new section (as well as the existing), as well as
e The point of inflection parameters (symmetry).

Note: Due to the used curve types, several parameters may be write
protected, because otherwise boundary conditions can not be
kept!

Rexroth
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Delete a Cam

Rename a Cam

Import a Point Table into a Cam section

The CamBuilder allows to insert a point table as a section of the Cam. For
that purpose select in the Section Editor as the curve type the point "Load
Points Table...". In the following dialog the desired table can be selected
and imported.

A cam can be deleted in the project in the following way:

e Select the to be deleted Cam in the Project with the mouse or
keyboard, subsequently press the "Remove" key and quit the following
safety query.

e Select the to be deleted Cam in the Project with the mouse or
keyboard, subsequently open the context menu with the right mouse
button or keyboard and select the menu item "Delete" and quit the
following safety query.

e Select the to be deleted Cam in the Project with the mouse or
keyboard, subsequently select in the main menu <name of the Cam>
the menu item "Delete" and quit the following safety query.

A Cam can be renamed in a project in the following way:

e Select the to be renamed Cam in the Project with the mouse or
keyboard. Subsequently click to the already selected cam with the left
mouse button again. Now the actual name is marked and can be
renamed. Quit the change with the Return-key.

e Select the to be renamed Cam in the Project with the mouse or
keyboard. Subsequently open the context menu with the right mouse
button or keyboard and select the item "Rename”. Now the actual
name is marked and can be renamed. Quit the change with the
Return-key.

e Select the to be renamed Cam in the Project with the mouse or
keyboard. Subsequently select in the main menu <name of the Cam>.
Now the actual name is marked and can be renamed. Quit the change
with the Return-key.

Comparison of two Cams

In IndraWorks you can compare two Cams visual. For that purpose select
one of the two Cams in IndraWorks and select in the menu "Window" the
item "New horizontal tab group”. Thereupon the selected Cam is opened
in a seperate window below the existing window. Both Cams can now be
compared visual.

Download and Upload Cams

Cams can be send with the CamBuilder directly to the drive or received by
the drive. For that purpose it is necessary to have a drive with Cam
support in the project and the project must be Online. If both conditions
are fulfilled, you can

e Select the item "Download to Device" in the context menu of the Cam
in the Project and then select the target device and the desired Cam in
the following list of the available devices.

e Select the item "Upload from Device" in the context menu of the Cam
Pool in the Project and then select the target device and the desired
Cam in the following list. After receiving the new Cam is created in the
Cam Pool and then opened.
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Note: If a Cam table is load from the drive, it is only possible to edit
the several interpolation points in the Section Editor!

Import and Export Cams

Print a Cam

Cams can be imported into an IndrawWorks-Project or exported from an
IndraWorks-Project by the CamBuilder. For these Import- / Export-
Functionality the following formats are supported:

e Comma Seperated Value Format (*.csv Fileformat)

e Sercos ASCII Format (*.par Fileformat)

¢ Internal file format CamBuilder Version 01VRS (*.ipf) —only with import
For further informations see Data Management

CamBuilder allows to print the different Cams data selective:

Via menu item "Print" in the context menu of a Cam in the Project the
following options are selectable:

e Print 'Description' of Profile - the description for the Cam will be
print.

e Print 'Graphical Representation' of Profile - the actual graphical
representation will be print (a Cam must be opened in the working
area so that this function works).

e Print 'Interpolation Points' of Profile - the data of the several
interpolation points (position, velocity, curve type, description, ..) will be
print.

e Profile Limits List of the Cam — the contents of the profile limit list will
be print.

o Profile Points of the Cam - e.g. 1024 values of alle 4 profiles + master
axis position will be print.

1.3 Desktop-Elements

Project Explorer

Section Editor

The project explorer is the navigation center of IndraWorks. The explorer
displays the projects and all elements of the several projects (e.g. the
Cam Pool or a drive). With a doubleclick to the several nodes editors are
started; if available, a context menu is displayed when you click with the
right mouse button to the node. Furthermore an entry is insert for the
selected node in the main menu of the Project.

In window "Section Editor" the graphical representation of the selected
section can be edited. After input the data, the profiles in the graphical
representation are automatically updated by "Return” resp. by key 'Apply'.

With buttons << and >> a quick change between the section is possible.

Define the input fields for 'Left Point' and 'Right Point'":

e x= Position of the master axis in the left, resp. right interpolation point
of the section

Rexroth
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o y=Position of the following axis in the left, resp. right interpolation point
of the section

¢ v= Velocity of the following axis in the left, resp. right interpolation point
of the section

e a= Acceleration of the following axis in the left, resp. right interpolation
point of the section

Note: Depending on the chosen curve type (motion law) of the
section or the Cam type, boundary conditions may be
predetermined. For this reason the according parameter is
calculated automatically and write protected.

Furthermore the following inputs are available fo the section:

e the curve type (motion law) to connect the 2 interpolation points of a
section,

¢ the point of inflection parameter for this section (symmetry)
e adescription of the section (optional)

Note: If a new Cam is created with the Application-Wizard (in menu
"File" -> "New -> Application Wizard"), a second page with all
relevant parameters of the application is available. Each
section can then be edited further on with the Section Editor.

If a application parameter (on the second page) is changed
and accepted, the profiles are re-calculated and the changes
in the Section Editor will be discarded.

Graphical Representation of the Cam

This Desktop-Element represents the created Cam in a graphical form.
Thereby the following elements are displayed:

e Cam Profile - for each created Cam four profiles are displayed, the
position profile (displays the following axis position), the velocity
profile, the acceleration profile and the jerk profile. What profiles are
displayed can be determined in the Graph-Manager. The color of the
drawn profile can be adjusted in the Options Dialog.

e Section boundaries - vertical lines which mark the boundaries of the
sections

¢ Profile boundaries - vertical lines which mark the boundaries of the
Profiles (normally O Grad - 360 degree, but not with an automatic
completed Cam)

e Coordinate system - the axes of the coordinate system have always
the color of the selected profile, the grid serves for an implemental to
enhance the clearness

Following actions may be performed in the graphic:

DOK-IM*MLC-CAM*B***V01-FKO1-EN-P
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Action

Result

Left mouseclick to a profile

Section and profile will be selected. All parameters of the section
are displayed in the Section Editor.

Right mouseclick to a graphic

The context menu is displayed (see below).

Drag & Drop of an interpolation point of the selected | The interpolation point can be moved by the mouse. If it is

section

dropped, the profile is re-calcualted.

Left mousedoubleclick within the profile boundaries | A new interpolation point (and there a new section) is inserted.

The used curve type for the calculation of the profile section is
the Default curve type.

Left mousedoubleclick to an interpolation point The dialog for editing the section is called up.

Graph-Manager

Fig. 1-1: Edit the graphical representation

Note: The scaling of the y - coordinate is always related to the active
profile.

The context menu (right mouseclick to auf graphic) has the following
entries:

e Insert New Section - starts the dialog for inserting a section. The
coordinates of the new interpolation point have been overtaken at the
place where the mouseclick was executed

e Edit Section - starts the Section Editor. The selected section is that, in
which the mouseclick was executed

e Delete Section — deletes the selected section. Subsequently the
profiles will be re-calculated

e Show All — displays the complete profile (Default mode). All zoom
actions will be discarded.

e Zoom Rectangle — a rectangle section can be marked with the
mouse. Subsequently this section is scaled up.

e Panning — a scaled up section can be moved

e Copy Graph to Clipboard - copies the actual graphical representation
to the clipboard. So you can insert it again e.g. in MS Paint or MS
Word

e Undo - the last change will be discarded

This Desktop-Element contains the settings for the graphical
representation of the Cam. It contains the following elements:

o Profiles - the four profiles for position, velocity, acceleration and jerk
can seperately be displayed or hide. Also the active profile can be
selected

e Zoom - the several zoom methods can be selected here (see
Graphical Representation of the Cam)

e Coordinates - the mouse coordinates, related to the actual profile, are
displayed

e Show - the section boundaries, coordinates of the section boundaries
and the mouse position can be displayed or hide

The settings in the Graph-Manager affect directly the graphical
representation.

Note: This Desktop-Element can be displayed or hide via menu
'View - CamBuilder - Graph-Manager'.

Rexroth
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Profile Limits List of the Cam

Sections List

In this list the minimal and maximal values of the complete position
profile, position profile, velocity profile, acceleration profile and jerk profile
as well as the dynamic moment characteristic is displayed.

The dynamic moment characteristic is calculated by the following
equation:

Cmayn= MaxValue(v * a)
with v = velocity and a = acceleration.
For further help see Characteristics of the Standardized Motion Law

Note: This Desktop-Element can be displayed or hide via menu
'View - CamBuilder-Profile Extremums'.

In this list the informations about the several sections of the Cam are
centralized.

A line in the list contains the informations of a section. By clicking to a line
in the section list this section is automatically activated in all other desktop
elements.

Note: This Desktop-Element can be displayed or hide via menu
'View - CamBuilder — Sections List'.

Profile Points of the Cam

The profile points are values (e.g. 1024), which will be send to a BRC-
Drive or BRC-Control. But only the values for the following axis will be
send! All other columns serve only for check and documentation (e.g. it is
possible by this table to detect the exactly velocity at a determined
position).

The values of the following axis are standardized related to 100%
calculated and send.

The Cam table consists thereby of e.g. 1024 values in equidistant
sections d( j ). The distance between 2 values results in

d(j)=360°/1024 =0.35°,
at which the first value begins at j( 0 ) = 0° and
the last ends at j( 1023 ) = 360° - d(j ).

Further informations you find in the function description of the used
device.

Note: The calculation and display of the profile points requires a
specific part of the calculating capacity of the PC. If the display
of the profile points is hidden, this calculating capacity can be
saved and the graphical representation is accelerated. This
Desktop-Element can be displayed or hide via menu "View -
CamBuilder — Profil Points".
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Profile Point Editor

Options Dialog

The Profile Point Editor allows to edit the following axis position of
imported Cams. For display the profile, the "Apply"-key must be pressed.

Changes in the Profile Point Editor can not be canceled by the standard
"Undo"-key; use the "Undo'-key in the Profile Point Editor. When pressing
this key all changes are discarded since the 'Apply'-key was pressed. If
the 'Apply'-key was pressed, it is not possible to undo the changes.

The values of the following axis are standardized related to 100%
calculated and send. The Cam table consists thereby of e.g. 1024 values
in equidistant sections d( j ).

The distance between two values results in
d(j)=360°/1024 = 0.35°,

at which the first value begins at j(0) = 0° and

the last ends at j(1023) = 360° - d( j ).

Note: This Desktop-Element can be displayed or hide via menu
‘View - CamBuilder — Profil Points Editor'. The Profil Points
Editor is only available for imported Cams (csv Fileformat or
par Fileformat) or for received Cams of devices (see Upload
from Device).

Further informations you find in the function description of the used
device.

In the options dialog general settings can be made which affect the whole
CamBuilder.

Following options are available:
e General

e Mouse Sensitivity - Resolution at a mousedoubleclick. Here the
value for the master axis and the following axis is specified to which
it is round up, resp round down at a mousedoubleclick.

e Active Profile Thickness - changes the thickness of the active
profile.

e Inactive Profile Thickness - changes the thickness of the inactive
profile.

e Active Profile Brightness - changes the brightness of the active
profile.

e Inactive Profile Brightness - changes the brightness of the
inactive profile.

e Grid Line Style - changes the line type of the background grid.
e Colors

e Background — Color of the background.

e Grid — Color of the background grid.

o Profile Colors — Colors for the different Cam profiles.

Note: Every change is stored persistent and thus restored at a
restart of the CamBuilder.
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Symbolbars (Toolbars)

With the toolbars "CamBuilderGeneral® and "CamBuilder Edit" the
frequently used commands can be reached easy.

Note: Via main menu item "View - Toolbars" the toolbars can be
displayed or hide.

1.4 Motion Laws supported by the CamBuilder

The CamBuilder offers the following motion laws (curve types) to connect
the two interpolation points of a section:

e Linear Rest

e Straight Line - Linear Interpolation
¢ Quadratic Parabol

e Polynom 2™

e Polynom 3"

e Polynom 4"

e Polynom 4" Order (S)

e Polynom 5"

e Polynom 7"

e Polynom 8"

e Tilted Sinus

e Basic Sinus Lin

e Modified Sinus

e Modified Acceleration Trapez
e V-Cam Linear

e V-Cam 2" Order (1)

e A-Cam 2" Order (2)

e A-Cam Linear

e Analytic G-G

e Analytic G-G (5" Order)

e Analytic G-R (5" Order)

e Analytic R-G (5" Order)

e Analytic R-R (5" Order)

e Analytic R-R (Tilted Sinus Line)
e Import a Points Table

e User defined Motion

The curve linearity is dertermined by the boundary conditions of the
interpolation points. Depending on the used motion laws it may happen
that not all parameters can be set. These parameters are calculated
automatically by the CamBuilder.

The desired motion law (curve type) can be adjusted in the Section Editor.
If a new section is insert by a mousedoubleclick, the motion law adjusted
as default curve type in the properties diaolg is used.
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Linear Rest

Motion law

The "Linear Rest" is one of the motion laws (curve type) which can be
used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

The motion law "Linear Rest" is characterized by the constant position
profile (velocity and acceleration are 0) between the two interpolation
points.

The range which stretches across the section and applies to the motion
law, is always standardized.

Range Equation

0<x<1 y = z (konstant)

The boundary conditions of the motion law for the interpolation points of
the section are refered to the following axis:

Start point End point
Position user defined automatically calculated
Velocity 0 0
Acceleration 0 0

Fig. 1-2: Boundary conditions "Linear Rest"

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

Note: The linear rest is a special characteristic of the linear
interpolation, at which the start and end point of the following
axis are identical.

Straight Line - Linear Interpolation

Motion law

The "Straight Line" ist one of the motion laws (curve type) which can be
used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

The motion law "Straight Line" is characterized by the linear position
profile (velocity is constant and acceleration is 0) between the two
interpolation points.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x <1 y = A1 x (with A; constant)

The boundary conditions of the motion law for the interpolation points of
the section are refered to the following axis:

Rexroth
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Start point End point
Position user defined user defined
Velocity automatically calculated automatically calculated

Acceleration

0

0

Quadratic Parabola

Motion law

Fig. 1-3: Boundary conditions "Straight line - linear Interpolation”

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

The quadratic parabola is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

The curve consists of two parts. The below displayed equations are used
for calculating the standardized values. The motion law "Quadratic
Parabola" is characterized by two consecutive parabolic position profiles
between the two interpolation points.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation
0<x<05 y=2x
05<x<1 y=1-2(x-1)°

The boundary conditions of the motion law for the interpolation points of
the section are refered to the following axis:

Start point End point
Position user defined user defined
Velocity 0 0

Acceleration

automatically calculated

automatically calculated

Polynom 2" Order

Motion law

Fig. 1-4: Boundary conditions "Quadratic Parabola"

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

The Polynom 2" Order is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

The range which stretches across the section and applies to the motion
law is always standardized.

Range

Equation

0<x<1

y=Ao+A1X +A2X2
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The boundary conditions of the motion law for the interpolation points of
the section are refered to the following axis:

Start point End point
Position user defined user defined
Velocity user defined automatically calculated
Acceleration automatically calculated automatically calculated

Fig. 1-5: Boundary conditions "Polynom 2" Order"

user defined - Parameter can be set by the user
automatically calculated - Parameter is calculated automatically
The desired motion law (curve type) can be adjusted in the Section Editor.

Polynom 3" Order

The Polynom 3" Order is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

Motion law  The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x<1 y=Ao+A1x+A2x2+A3x3

The boundary conditions of the motion law for the interpolation points of
the section are refered to the following axis:

Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration automatically calculated automatically calculated

Fig. 1-6: Boundary conditions "Polynom 3" Order"

user defined - Parameter can be set by the user
automatically calculated - Parameter is calculated automatically
The desired motion law (curve type) can be adjusted in the Section Editor.

Polynom 4" Order

The Polynom 4™ Order is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

Motion law  Unlike Polynom 4™ Order (S), the point of inflection parameter can be
changed.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation
0<x<1 Y=Ao+ Arx + Aox 2+ Asx 2+ Agx ?
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Polynom 4" Order (S)

Motion law

Polynom 5™ Order

Motion law

The boundary conditions of the motion law for the interpolation points of
the section are refered to the following axis:

Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration automatically calculated automatically calculated

Fig. 1-7: Boundary conditions "Polynom 4" Order"

user defined - Parameter can be set by the user
automatically calculated - Parameter is calculated automatically
The desired motion law (curve type) can be adjusted in the Section Editor.

The Polynom 4™ Order (Simple) is one of the motion laws (curve type)
which can be used to connect the two interpolation points of a section. If
boundary conditions are given in an interpolation point, so they are
considered automatically.

Unlike Polynom 4™ Order, the point of inflection parameter cannot be
changed.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x<1 y= Ao+ Ar X + Asx? + Asx® + Agx?

The boundary conditions of the motion law for the interpolation points of
the section are refered to the following axis:

Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration automatically calculated automatically calculated

Fig. 1-8: Boundary conditions "Polynom 4" Order (Simple)"

user defined - Parameter can be set by the user
automatically calculated - Parameter is calculated automatically
The desired motion law (curve type) can be adjusted in the Section Editor.

The Polynom 5™ is one of the motion laws (curve type) which can be used
to connect the two interpolation points of a section. If boundary conditions
are given in an interpolation point, so they are considered automatically.

With this motion law it is possible to adjust position, velocity and
acceleration in both interpolation points. So it is applicable for all motion
requirements.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x<1 y= Ao+ ArX + Ax? + Asx® + Agx* + Asx®
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Polynom 7" Order

Motion law

Polynom 8" Order

Motion law

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration user defined user defined

Fig. 1-9: Boundary conditions "Polynom 5™ Order"

user defined - Parameter can be set by the user
The desired motion law (curve type) can be adjusted in the Section Editor.

The Polynom 7™ is one of the motion laws (curve type) which can be used
to connect the two interpolation points of a section. If boundary conditions
are given in an interpolation point, so they are considered automatically.

With this motion law position, velocity and acceleration is adjustable in
both interpolation points. So it is applicable for all motion requirements.

The jerk value is both at start and end point 0.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x<1 |y= A0+A1X+A2X2+A3X3+A4X4+A5X5+ AGXG‘FA7X7

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration user defined user defined

Fig. 1-10: Boundary conditions "Polynom 7" Order"

user defined - Parameter can be set by the user
The desired motion law (curve type) can be adjusted in the Section Editor.

The Polynom 8" Order is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

With this motion law position, velocity and acceleration is adjustable in
both interpolation points. So it is applicable for all motion requirements.

The jerk value is both at start and end point 0.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x<1 y:Ao+A1x+A2x2+A3x3+A4x4+A5x5+A6x6+A7x7+Agx8
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Basic Sinus Line

Motion law

Tilted Sinus Line

Motion law

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration user defined user defined

Fig. 1-11: Boundary conditions "Polynom 8" Order"

user defined - Parameter can be set by the user
The desired motion law (curve type) can be adjusted in the Section Editor.

The basic sinus line is one of the motion laws (curve type) which can be
used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x<1 y=(1-cos (zx))/2

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity 0 0
Acceleration automatically calculated automatically calculated

Fig. 1-12: Boundary conditions "Basic Sinus Line"

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

The tilted sinus line (Anti-Schwab-Profile, Helling-Bestehorn) is one of the
motion laws (curve type) which can be used to connect the two
interpolation points of a section. If boundary conditions are given in an
interpolation point, so they are considered automatically.

The range which stretches across the section and applies to the motion
law is always standardized.

Range Equation

0<x<1 y=x-sin(zx)/2x

The possible boundary conditions of the motion law for the interpolation
points of the section are:
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Start point End point
Position user defined user defined
Velocity 0 0
Acceleration 0 0

Fig. 1-13:

Boundary conditions "Tilted Sinus Line"

Modified Sinus Line

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

The modified sinus line is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

Motion law  The motion law "Modified Sinus Line" has an acceleration of 0 in both
interpolation points.
The range which stretches across the section and applies to the motion
law is always standardized.
Bereich Gleichung
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The possible boundary conditions of the motion law for the interpolation
points of the section are:
Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration 0 0
Fig. 1-14: Boundary conditions "Modified Sinus Line"
user defined - Parameter can be set by the user
"Value" - Parameter has always this value
The desired motion law (curve type) can be adjusted in the Section Editor.
Rexroth
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Modified Acceleration Trapezoid

Motion law

A-Cam Linear

Motion law

The modified acceleration trapezoid (for Rest-in-Rest movement steps) is
one of the motion laws (curve type) which can be used to connect the two
interpolation points of a section. If boundary conditions are given in an
interpolation point, so they are considered automatically.

The motion law "Modified Acceleration Trapezoid" is characterized by a
rest point (velocity and acceleration are 0) between both interpolation
points. The jerk value is both at start and end point 0.

The range which stretches across the section and applies to the motion
law is always standardized.

Bereich Gleichung
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T8=x=1 fi=1-A(1-x)

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity 0 0
Acceleration 0 0

Fig. 1-15: Boundary conditions "Modified Acceleration Trapezoid"

user defined - Parameter can be set by the user
"Value" - Parameter has always thsi value
The desired motion law (curve type) can be adjusted in the Section Editor.

A-Cam Linear (linear acceleration) is one of the motion laws (curve type)
which can be used to connect the two interpolation points of a section. If
boundary conditions are given in an interpolation point, so they are
considered automatically.

A-Cam Linear is’characterized by a linear acceleration profile between
both interpolation points.

Range Equation

Start point - End point |y= Ao+ A1 X + Ayx? + Asx®
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V-Cam Linear

Motion law

V-Cam 2" Order (1)

Motion law

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined automatically calculated
Velocity user defined automatically calculated
Acceleration user defined user defined

Fig. 1-16: Boundary conditions "A-Cam Linear"

user defined - Parameter can be set by the user
automatically calculated - Parameter calculated is automatically
The desired motion law (curve type) can be adjusted in the Section Editor.

V-Cam Linear is one of the motion laws (curve type) which can be used to
connect the two interpolation points of a section. If boundary conditions
are given in an interpolation point, so they are considered automatically.

With V-Cam Linear only the velocity is entered. A linear velocity profile is
created.

Range Equation

Start point - End point | y= Ao+ A1X + Ay x°+ Asx®

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined automatically calculated
Velocity user defined user defined
Acceleration automatically calculated automatically calculated

Fig. 1-17: Boundary conditions "V-Cam Linear"

user defined - Parameter can be set by the user
automatically calculated - Parameter is calculated automatically
The desired motion law (curve type) can be adjusted in the Section Editor.

V-Cam 2™ Order (1) is one of the motion laws (curve type) which can be
used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

With V-Cam 2™ Order (1) only the velocity is entered, a quadratic velocity
profile is created.

The acceleration in the start point is 0.

Range Equation

Start point - End point | y= Ao+ A1X + Ay x°+ Asx®

The possible boundary conditions of the motion law for the interpolation
points of the section are:
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V-Cam 2"¢ Order (2)

Analytic G-G

Motion law

Motion law

Start point End point
Position User defined automatically calculated
Velocity User defined user defined
Acceleration 0 automatically calculated

Fig. 1-18: Boundary conditions "V-Cam 2" Order "

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

V-Cam 2" Order (2) is one of the motion laws (curve type) which can be
used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

With V-Cam 2" Order (2) only the velocity is entered, a quadratic velocity
profile is created.

The acceleration in the end point is 0.

Range Equation

Start point - End point |y = Ao+ A1 X + Az X°+ Agx°

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position User defined automatically calculated
Velocity User defined user defined
Acceleration automatically calculated 0

Fig. 1-19: Boundary conditions " V-Cam 2" Order @)

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always thsi value

The desired motion law (curve type) can be adjusted in the Section Editor.

Analytic G-G is one of the motion laws (curve type) which can be used to
connect the two interpolation points of a section. If boundary conditions
are given in an interpolation point, so they are considered automatically.

The motion law "Analytic G-G" is characterized by a linear position profile
(constant velocity and acceleration 0) between the two interpolation
points.

Range Equation

Start point - End point |y =X

The possible boundary conditions of the motion law for the interpolation
points of the section are:
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Start point End point
Position user defined user defined
Velocity automatically calculated automatically calculated
Acceleration 0 0

Fig. 1-20: Boundary conditions "Analytic G-G"

user defined - Parameter can be set by the user

automatically calculated - Parameter is calculated automatically
"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

Note: This motion law is supported by operating mode "Electronic
motion profile" of the IndraDrive Firmware MPx 03VRS and
higher (only with Firmware-Performance "Advanced"
available!)

Analytic G-G (5™ Order)

Analytic G-G (5th Order) is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

Motion law

Range Equation

Start point - End point |y = Asx®+ Asx* + Azx® + A x

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity user defined user defined
Acceleration 0 0

Fig. 1-21: Boundary conditions "Analytic G-G (5lh Order)"

user defined - Parameter can be set by the user
"Value" - Parameter has always this value
The desired motion law (curve type) can be adjusted in the Section Editor.

Note: This motion law is supported by operating mode "Electronic
motion profile" of the IndraDrive Firmware MPx 03VRS and
higher (only with Firmware-Performance "Advanced"
available!)

Analytic G-R (5" Order)

Analytic G-R (5th Order) is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

Motion law

Rexroth
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Analytic R-G (5" Order)

Motion law

Analytic R-R (5™ Order)

Range

Equation

Start point - End point

y = Agx® + Ayx* + Agx® + A

The possible boundary conditions of the motion law for the interpolation

points of the section are:

Start point End point
Position user defined user defined
Velocity user defined 0
Acceleration 0 0

Fig. 1-22: Boundary conditions "Analytic G-R (5lh Order)"

user defined - Parameter can be set by the user
"Wert" - Parameter has always this value
The desired motion law (curve type) can be adjusted in the Section Editor.

Note: This motion law is supported by operating mode "Electronic
motion profile" of the IndraDrive Firmware MPx 03VRS and
higher (only with Firmware-Performance "Advanced"
available!)

Analytic R-G (5th Order) is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
conditions are given in an interpolation point, so they are considered
automatically.

Range Equation

Start point - End point |y = Agx® + Asx* + Agx®

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity 0 user defined
Acceleration 0 0

Fig. 1-23: Boundary conditions "Analytic R-G (5th Order)"

user defined - Parameter can be set by the user
"Value" - Parameter has always this value
The desired motion law (curve type) can be adjusted in the Section Editor.

Note: This motion law is supported by operating mode "Electronic
motion profile" of the IndraDrive Firmware MPx 03VRS and
higher (only with Firmware-Performance "Advanced"
available!)

Analytic R-R (5th Order) is one of the motion laws (curve type) which can
be used to connect the two interpolation points of a section. If boundary
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Motion law

conditions are given in an interpolation point, so they are considered
automatically.

The motion law "Analytic R-R (5th Order)" is characterized by the two rest
point at the beginning and at the end (velocity and acceleration are 0).

Range Equation

y=6x>-15x" +10 x*

Start point - End point

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity 0 0
Acceleration 0 0

Fig. 1-24:  Boundary conditions "Analytic R-R (5lh Order)"

user defined - Parameter can be set by the user
"value" - Parameter has always this value
The desired motion law (curve type) can be adjusted in the Section Editor.

Note: This motion law is supported by operating mode "Electronic
motion profile" of the IndraDrive Firmware MPx 03VRS and
higher (only with Firmware-Performance "Advanced"

available!)

Analytic R-R (Tilted Sinus Line)

Motion law

Analytic R-R Tilted Sinus Line is one of the motion laws (curve type)
which can be used to connect the two interpolation points of a section. If
boundary conditions are given in an interpolation point, so they are
considered automatically.

The motion law "Analytic R-R (Tilted Sinus Line)" is characterized by the
two rest point at the beginning and at the end (velocity and acceleration
are 0).

Range Equation

y =X - (1/2m) sin 2z x)

Start point - End point

The possible boundary conditions of the motion law for the interpolation
points of the section are:

Start point End point
Position user defined user defined
Velocity 0 0
Acceleration 0 0

Fig. 1-25:

user defined - Parameter can be set by the user

"Value" - Parameter has always this value

The desired motion law (curve type) can be adjusted in the Section Editor.

Boundary conditions "Analytic R-R (Tilted Sinus Line)"
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Import a Points Table

Note: This motion law is supported by operating mode "Electronic
motion profile" of the IndraDrive Firmware MPx 03VRS and
higher (only with Firmware-Performance "Advanced"
available!)

The CamBuilder supports the insertion of a point table as a section of the
Cam. For that purpose choose in the Section Editor as curve type the
item "Load Points Table...". In the following dialog the desired table can
be imported.
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Table of Motion Laws Supported by the CamBuilder

Motion law Start point End point Point of inflection parameter
Pasition Yelocity Acceleration | Position Yelacity Acceleration Conditions Input range
Linear Rest wserdetined | 0 o automaticaly | o none none
calcuizted
Straight L_ine - Linear serdfined automatically a userdafinad gutarmaticall a none none
Interpolation calciated calcylated
Paolynorm 2'9 Order yaergefined | wasdefined automaticaly wagiefined auiomaticaly automaticaly none nhone
calcwiated calcwiated calcwiated
- o e automatically e o automatically w=0 v =0
Falynom 3™ Order waseroiefined | Was-defined calculated waeoigfingcs Wag-cefinedt calculated g=d=1
" o e automatically e o automatically w=0 v =0
Falynom 4% Order waseroiefined | Was-defined calculated waeoigfingcs Wag-cefinedt calculated g=d=1
Paolynorm 4% Qrder (5) waseroiefined | Was-defined automatically waeoigfingcs yaaciefingd automatically none nhong
calculated calculated
) ) ) ) ) ) =0 v =0
Paolynorm 5% Order yaergefined | wasrdefined | waserdefined | yserdefined yaergefingd aer-dafined =0 a.=0 O=A=1
[
Paolynorm 7% Order yaergefined | wasrdefined | waserdefined | yserdefined yaergefingd yagisfinad none nhone
Palynorm 8% Order vaerdefined | userdefined | wserdefined | nserdafined uaar-cefinad yaerdafined nane nane
Quadratic Parabola wsercetined | 0 SUOMSIESNY | | \oop etined |0 automatically | o none
calvulated calvulated
. : i autornaticaiy i autornaticaiy
Basic Sinus Line vaerdefined | O caloulated uaerdefined il caiculated ahways g=d=1
Tilted Sinus Line wasr-dafined | 0 a wsar-defined 0 a aMvays Og=A=1
Modified Sinus Line wsgt-defined | userdefined | 0 wsar-defined Wag-defined a aMvays Og=A=1
Modified Acceleration |, .o efined | 0 0 userdefived |0 0 none none
Trapezoid
VWCam Linear serciefined | userdefineg | Sdomatically | sutomaticaly || o e | SUtomStcaly none
calcwighed calcuizted calcwighed
W-Crarn 2% Order (1) yaergefined | waserdefined | 0 automaticaly yaergefingd automaticaly none nhone
calcuizted calcwighed
A-Carn 2% Order (2) yaergefined | wasdefined automaticaly | automaticall yaergefingd a none nhone
calcwiated calcwiated
A-Cam Linear wser-defined | wser-defined | wser-defined automaticaly | autamaticaly vser-cefined none none
calcwigted calewigted
Analytic G-G yaeiefined autumaticaly a naegifinad auiomaticaly a none nhone
calcliated calewigted
Analytic G-G (6% Ordery | wserdefined | userdefined | 0 waeoigfingcs yaaciefingd v} none nhong
Analytic G-R (8% Order) | wserdefined | userdefined | 0 waeifingd i} a none nhone
Analytic R-G (5% Order) | wserdefined | 0 a wagiefined yaergefingd a none nhone
Analytic R-R (A% Order) | vserdefined | O a uaerdefined il a nane nane
Analylic R-R (Tilted userdefined | 0 0 userdefined |0 0 none none
Sinus Ling)
Fig. 1-26: Table of supported motion laws
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Comparison of the Motion Laws

Motion Law

Advantages

Disadvantages

Linear Rest

Velocity = 0, Acceleration =0

Straight Line - Linear
Interpalatian

Constant velocity, acceleration =0

Velocity # 0 in both boundary points (possible stroke-afflicted movement
in the boundary points)

Acceleration # 0 in botht boundary points (possible stroke-afflicted

Polynam 2nd 2 — valie, E ati
v Low Ca - value, constant acceleration moverment in the boundary points)

Palynom 30 Low Cv -, Ca - Cmdyn — values, velocity can be setin hoth boundary | Acceleration = 0 in both houndary points (possible stroke-afflicted
¥ poittts movermert in the boudary points)

Polynam 4th Lower Cj — Value High Cmdyn — Value

Palynom 4th Order (S)

Lower Cj— Value

High Cmdyn — Value

Jerk-free. relatively fow Cv -, Ca - Cmdyn— Values {(depending on the

High Cj — Value

Palynom Sth ernd conditions), can be used for all motion jobs, velocity and

accelerationt can be set it botlt boumndary poirts
Polynom 7th Lower Cj — Vailue High Cv—, Ca—and Cmdyn — Values
Polynom gt Lower Ca - Value High Gj —, Cmdyn-Values

CQuadratic Parabol

Lower Ca - Value

2 jerks {one in the middie of the curve and onre at each boundary point)

Basic Sinus Lin

Low Cv -, Ca - Cmdyn — Values

High acceleration it both boundary points (possible acceleration jumps in
hoth boundary points)

Tilted Sinus

Jerk-free, very low Cj - Value, well for ligh velocities

Low Cv -, Ca -, Cimdyn - Values

Modified Sinus

Jerk-free, refatively fow Cv - Ca - Cimdyn - Values, welf for ftigh
velocities, velocity can be setin both boundary points

High Cj - Values

Modified Acceleration
Trapez

Especially low Ca - Value, fow inermess forces

CV ~, Gj— amd Crdyn are refatively high

W-Carm Linear

constant acceleration

Acceleration # 0 in botht boundary points (possible stroke-afflicted
movement in the bourndary points). position at ernd point can not be set

W-Cam 20d Order (1)

Acceleration = 0 at start point (jerk-free at start point}

Acceleration # 0 at emd point (possible stroke-afflicted movemaent at the
arnd point), position at end point can not be set

A-Cam 20 Order (2)

Acceferation = 0 at end point (jerk-free at emd point}

Acceleration = 0 at start point (possible stroke-afflicted movement at start
point), position at end point can ot be set

A-Carmn Linear

Velocity can be set at start point

Position at end point cannot be set

Analytic G-G E;’f’g‘; _?:S‘;:;;}:{::ﬁ;ﬁg;ﬁ; s"i;a;ﬂ};;r:;.movemerrrpr'ofr'!e" of the Limited opposite to the general motion laws
Analytic G-G (&5 Crder) E;’f‘g‘:?:f;eg:;:r:p:’;ﬁ;ggéﬁg S"iff;ﬂ;ﬁé.movemerrrpr'ofr'!e" of the Limited opposite to the general motion laws
Analytic G-R (& Order) E;’;’g;?; ;e;:;;}:’:':;ﬁ;iggﬂf; s"if;?;ﬂjoq;:‘;.r]‘IOV@J’]]‘OHI]JJ‘ offe” ofthe | ; ;ited opposite to the general motion faws
Analytic R-G (5% Order) E;’;ﬁ?&fﬁ:ﬁ}:ﬂiﬁ;ﬁE}T}‘; s"i;a;ﬂ};;r:;.movemerrrpr'ofr'!e" of the Limnited opposite to the general motion faws
Analytic R-R (&t Order) E;’f’g‘; _?:Sf;;;}:{::ﬁ;ﬁg;ﬁ; s"g;a;ﬂ‘;j}r:;.movemerrrpr'ofr'!e" ofthe | ynited opposite to tire general motion faws
Analytic R-R (Tilted Is supported in operating mode "Electronic movement profite” of the

Sinus Line)

IndraDrive Firmware MPx 03VRS and higher

Limited opposite to the general motion faws

Fig. 1-27:

Comparison of the supported motion laws

Note:
conditions.

The real C, -,

All comparisons in this table are related to identical end point

Ca -, Cj - and Cngyn — are dependent on the

conditions of this end point (see also Characteristics of the
Standardized Motion Law).
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Characteristics of the Standardized Motion Laws

Each motion law has the following characteristics:

1. Velocity boundary value C, = Maximal value of the normalized
motion law 1* order (normalized velocity)

2. Acceleration characteristics C, = Maximal value of the normalized
motion law 2" order (normalized acceleration)

3. Jerk characteristics C; = Maximal value of the normalized motion
law 3" order (normalized jerk function)

4. Dynamic torque characteristics Cpgyn = Maximal value of the
dynamic torque characteristics

The dynamic torque characteristics is calculated by following formula:
Cmayn= MaxValue (v * a)
with v = Velocity and a = Acceleration.

The characteristics of the actual section are displayed in the Section
Editor.

The characteristics of the complete cam are displayed in Profile Limits
List of the Cam.

1.5 User defined Motion Laws

1.6 Wizards

New Cam-Wizard

Is only supported in a later version of the CamBuilder.

CamBuilder offers a wizard for the creation of a new Cam to support the
user on the development. Requirements and specialties are prompted
dialog-guided.
The inputs are:

e Cam Name — name of the Cam defined by the user. This is also the
name displayed in the project explorer.

e Description — description entered by the user.

e Cam Type — defines whether the Cam is designed for the electronic
motion profile of an IndraDrive. So the selection of the available motion
profiles is restricted.

e Display cam in normalized view - the Cam is displayed with
standardized values.

e Display Cam in stated view - the Cam is displayed with real values.
Getting the same Cam on the target device like in the CamBuilder, the
entered parameters must match the parameters on the target device.

e Velocity of the master axis — this value is specified in rounds per
minute (r.p.m.).

e Measuring unit of the slave axis — determines whether the drive
operates rotatory or translatory. Default is degree (rotatory).

e Cam Shaft Distance — the factor, by that the value of the cam
table is multiplied.

e Cam Boundary Points - for the start- and end point of the Cam the
positions of the master- and slave axis as well as the velocity and
acceleration of the slave axis can be entered.

Rexroth
Bosch Group

DOK-IM*MLC-CAM*B***V01-FKO1-EN-P



Rexroth CamBuilder

CamBuilder 1-29

Application-Wizard

e Same Start and End Profile Points — this is the normal case, so it is
the default setting.

e Number of Sections - the number of sections of the motion profile.

e Insert Section - for each section the required parameters are
prompted.

Note: These settings can be changed again in the section editor at a
later point.

CamBuilder offers wizards for frequently occured requirements (e.g.
crosscutter functionality), to support the user on the development of the
Cam. All requirements and specialties of the application are covered
dialog-guided.

The first page of all wizards is identical and allows the following inputs:

e Cam Name — name of the Cam defined by the user. This is also the
name displayed in the project explorer.

e Description — description entered by the user.

e ApplicationType - Type of the application which should be covered
(e.g. crosscutter functionality).

Crosscutter-Wizard

CamBuilder offers wizards for frequently occured requirements like
crosscutter functionality, to support the user on the development of the
Cam. All requirements and specialties of the application are covered
dialog-guided.

Specific inputs for the crosscutter functionality are:
e Format length

e Roller diameter

e Cutangle

e Velocity of the master axis

The profile of the crosscutter functionality is calculated automatically after
finishing the input. Thereupon a second page with all application-relevant
parameters is available beside the section editor.

Note: Further on each section can also be edited by the section
editor. But if an application parameter is changed or accepted
in the wizard window, so the profiles are recalculated and the
changes in the section editor are discarded.

Feed-Wizard

CamBuilder offers wizards for frequently occured requirements like feed
functionality, to support the user on the development of the Cam. All
requirements and specialties of the application are covered by dialog-
guided inputs.

Specific inputs for the feed functionality are:
e Format length

¢ Roller diameter

e Maximal deceleration

e Acceleration distance

DOK-IM*MLC-CAM*B***V01-FKO1-EN-P

Rexroth

Bosch Group



1-30 camBuilder

Rexroth CamBuilder

¢ Roller position
e Distance between two products
e Velocity of the master axis

The profile of the feed functionality is calculated automatically after
finishing the input. Thereupon a second page with all application-relevant
parameters is available beside the section editor.

Note: Further on each section can also be edited by the section
editor. But if an application parameter is changed or accepted
in the wizard window, so the profiles are recalculated and the
changes in the section editor are discarded.

Printlength-Correction-Wizard

CamBuilder offers wizards for frequently occured requirements like
printlength correction, to support the user on the development of the Cam.
All requirements and specialties of the application are covered dialog-
guided.

Specific inputs for the printlength correction functionality are:
e Diameter of the print cylinder

e Printing plate length

e Correction value

¢ Velocity of the master axis

More parameters are calculated by the wizard:

e Gradient in the synchron range — this parameter is displayed in the
output data area of the wizard window.

The profiles for the printlenght correction are calculated automatically
after finishing the input. Thereupon a second page with all application-
relevant parameters is available beside the section editor.

Note: Further on each section can also be edited by the section
editor. But if an application parameter is changed or accepted
in the wizard window, so the profiles are recalculated and the
changes in the section editor are discarded.

Cross-Seal-Wizard

CamBuilder offers wizards for frequently occured requirements like cross-
seal, to support the user on the development of the Cam. All
requirements and specialties of the application are covered dialog-guided.

Specific inputs for the cross-seal functionality are:
e Synchron range - range in which the sealing takes place

e Curve type (motion law) in the crossover range — the curve types
Modified Sinus line, Polynomial 3" order, Polynomial 5" order and
Polynomial 7" order are offered.

Another parameter is calculated by the wizard:

e Gradient in the synchron range - this parameter is displayed in the
output data area of the wizard window.

The profiles for the cross-seal functionality are calculated automatically
after finishing the input. Thereupon a second page with all application-
relevant parameters is available beside the section editor.

Rexroth
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Note: Further on each section can also be edited by the section
editor. But if an application parameter is changed or accepted
in the wizard window, so the profiles are recalculated and the
changes in the section editor are discarded.

1.7 Data Management

Export Cams

Examples:

Import Cams

Cams created in an IndraWorks-Project belong to its project and will be
archived with the project.

If a Cam shall be used outside the project, so the Cam must be exported.
Depending on the application one format will be more suitable than others
(see also Export Cams).

It is also possible to import already existing Cams into a project. Like with
the export it also can be chosen between different formats that are
suitable for the respective application (see also Import Cams).

Note: Regarding of send and receive Cams to and from Bosch
Rexroth drives and controls, see Download to Device and
Upload from Device.

Cams can be exported from an IndraWorks-Project by the CamBuilder.
For this export functionality the following formats are supported:

e xml Fileformat - internal format of the CamBuilder that allows a further
processing of the Cam

e csv Fileformat (Comma Seperated Value) - the position-, velocity-,
acceleration- and jerk-values of the Cam are stored in an Excel-
readable fileformat.

e par Fileformat (Sercos ASCII Format) — the common fileformat for
drives and controls.

If a Cam also shall be used in an other project, the Cam must be
exported from the project and imported in the other. If the imported
Cam shall be modified in the new project, so the xml Fileformat must
be selected for export.

e |f a Cam shall be send via DriveTop to a drive, so the par Fileformat or
csv Fileformat is suitable. First the Cam must be exported and then
the Export-File must be read in with DriveTop and send the Cam to the
drive.

e |If position-, velocity-, acceleration- and jerk-values of a Cam should be
analyzed, so the csv Fileformat is suitable.

Note: The export functionality is callable in the project explorer via
the context menu of the Cam.

Cams can be be imported into an Indraworks-Project by the CamBuilder.
For this import functionality the following formats are supported:

e xml Fileformat (internal Format des CamBuilder)- allows further
processing of the Cam

DOK-IM*MLC-CAM*B***V01-FKO1-EN-P
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Examples:

Supported Fileformats

csv Fileformat (Comma Seperated Value) - the position-, velocity-,
acceleration- and jerk-values of the Cam are stored in an Excel-
readable fileformat

par Fileformat (Sercos ASCIlI Format) — the common fileformat for
Bosch Rexroth drives and controls

ipf Fileformat (internal fileformat CamBuilder Version 01VRS) — only
availabel at import

If for example, a Cam also shall be used in an other project, the Cam
must be exported from the project and imported in the other. If the
imported Cam shall be modified in the new project, so the xml
Fileformat must be selected for export.

If an Excel-created Cam shall be imported, so the csv Fileformat is
suitable.

If a Cam, stored by DriveTop or VisualMotion shall be imported, so the
par Fileformat is suitable.

If a Cam, created with CamBuilder Version 01VRS shall be imported,
so the ipf fileformat should be used.

Note: The import functionality is callable in the project explorer via

the context menu of the Cam Pool.

xml Fileformat

This is the internal fileformat of the CamBuilder. It allows to store, load
and modify a Cam at an later date.

Note: The file extension of version CamBuilder 01VRS is *.ipf

(Interpolation Point File) and is supported with the import
functionality.

The informations in the xml — File are:

Creation date

Version of the CamBuilder

User defined name

Number of points in the point table
Velocity of the master axis

Cam type

Measuring unit of the slave axis
Cam shaft distance of the slave axis

Interpolation points
(each interpolation point has the following informations)

e Curve type

e Position master axis

e Position slave axis

e Velocity of the slave axis

e Acceleration of the slave axis
e Turning point parameter

e Section description

Rexroth
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Example of a*.xml File <?xml version="1.0" encoding="utf-8"?>

<CamSaver xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<CommonCamData>
<Unit>grad</Unit>
<Sections>
<CamSectionDescriptions>
<StartPoint>
<x>0</x>
<y>0</y>
<v>0</v>
<a>0</a>
<j>0.006</3>
<Description />
</StartPoint>

<CurveTypeGUID>2E3EF69C-9A43-49ef-B064-
B4E86DCD9535</CurveTypeGUID>

<Description />
<CurveParameters>
<CamCurveParameter Name="Lambda" Value="0.5"
/>
</CurveParameters>
</CamSectionDescription>
<CamSectionDescription>
<StartPoint>
<x>100</x>
<y>100</y>
<v>0</v>
<a>0</a>
<j>0.006</3>
<Description />
</StartPoint>

<CurveTypeGUID>2E3EF69C-9A43-49ef-B064-
B4E86DCD9535</CurveTypeGUID>

<Description />
<CurveParameters>
<CamCurveParameter Name="Lambda" Value="0.5"
/>
</CurveParameters>
</CamSectionDescriptions>
</Sections>
<NormalisationData>
<ScaleX>360</ScaleX>
<ScaleY¥>360</ScaleY>
<MasterVelocity>6</MasterVelocity>
<AxisType>Any</AxisType>
</NormalisationDatas>
<Header>

<CreationDate>2005-05-
17T07:59:52.4218750+02:00</CreationDate>

Rexroth
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Example of a *.par File

<LastChangeDate>2005-05-
17T07:59:52.4843750+02:00</LastChangeDate>

<ApplicationName>CamBuilder 2</ApplicationName>
<ApplicationVersion>02V06</ApplicationVersion>
<CamPackageVersion />

<Description />

<Name>CamO</Name>

<GUID>cafcl11d3-9f15-4dc5-97ce-
24746c99aa0b</GUID>

</Header>

</CommonCamData>

<AdditionalCamData>
<NumberOfPoints>1024</NumberOfPoints>
<StartEndConnected>true</StartEndConnecteds>

<DefaultProfileGUID>2E3EF69C-9A43-49ef-B064-
B4E86DCD9535</DefaultProfileGUID>

<MasterVelocity>6</MasterVelocity>

<Hub>360</Hub>

<LastViewNormal>true</LastViewNormal>
</AdditionalCambDatas>

</CamSavers>

par Fileformat

The point tables of the Cams are exported to a file with the Sercos-ASCII-
Format.

A *.par file can be read e.g. by DriveTop or VisualMotion, and so the Cam
can be send to a drive or a control. Also a *.par file can be imported into
the CamBuilder.

Note: A Cam that is imported from a *.par file, can only be modified
by the Profile Point Editor!

Following settings at export a Cam to a par-File are available:

e Device-Type - the drive- or control-type to which the Cam shall be
stored.

e Cam-Table Parameter - the parameter to which the Cam shall be
stored, e.g. drives of the ECODRIVE family support two Cams (P-0-
0072 and P-0-0092).

e Use Crosscutter Functionality of Drive — if this function is enabled,
the send data are modified. This functionality is only available with
drives which have specific firmware versions. Further informations are
available in the function description of the used device.

e Drive Address - Address of the drive or control to which the Cam shall
be stored.

Files with the Sercos ASCII-Format may have more than one parameter
that contain a Cam. If at the import a *.par file is chosen that contains
more than one Cam, all found Cam parameters are offered for selection
to the user. The user has to select the desired Cam from this list.

SERCOS-ASCII
15.03.2004 09:11:29
Crosscutter

Cam description

1
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P-0-0072 Cam table 1
00000110001001100000000000000001

%

-199.999999
199.999999
4096

4096
0.000000
0.000001
0.000007
0.000025
0.000059
0.000116
0.000199

99.999884
99.999941
99.999975
99.999993
99.999999

csv Fileformat

The CamBuilder allows to import or export a Cam in the *.csv (Comma
Seperated Value) format. This *.csv file can be read by DriveTop and so
the Cam can be send to a drive (direct link between PC and drive).

Note: A Cam that was imported from a *.csv file, can only be

modified in the Profile Point Editor!

Following settings at export a Cam table in a *.csv-File are available:

Add Informations — if this setting is enabled,only the point table will
be exported. Otherwise the following informations are added:

e Creation date

e Version of the CamBuilder

e Target device (control or drive)
e User defined name

e Header

Use Crosscutter Functionality of the Drive — if this setting is
enabled, the point table is corrected accordingly.

Save in VisualMotion 8 Format - uses automatically the
VisualMotion-8-csv-File-Format for export. This setting automatically
resets all other settings.

Table contains the last Interpolation Point of the Profile
Number of exported Interpolation Points

Include Position Derivatives — this setting allows to include the data
of the velocity-, acceleration- and jerk-profile at export.
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Example of a csv File

Note: The values of the position derivatives are exported normalized.

;24.09.2002 16:51:58

;CamBuilder 01VRS

;GPP9

;Crosscutter

+0.0000000000e+000, +0.0000000000e+000 (1)
+3.5156250000e-001, +1.3951425041e-002 (2)

+7.0312500000e-001, +2.7906043189e-002 (3)

+1.0546875000e+000, +4.1867047548e-002 (4)

+3.5859375000e+002, +9.9274587631e+001 (1021)
+3.5894531250e+002, +9.9455929548e+001 (1022)
+3.5929687500e+002, +9.9637281043e+001 (1023)
+3.5964843750e+002, +9.9818638925e+001 (1024)

1.8 Communication

General

Download to Device

Upload from Device

The communication with the field devices in IndraWorks take place via
the associated field devices in the project. With this devices the
communication parameters (serial, Com-Port, Ethernet, IP, ...) are
adjusted. So if a Cam shall be send or received to or from a field device,
you have to create an according device in your IndraWorks-Project.

With the CamBuilder Cams can be send directly to the drive. For that
purpose it is necessary to be Online and having a drive with Cam support
in the project. If these two conditions are fulfilled, you can select the
command "Download to Device" in the context menu of a Cam in your
Project and then the target device and the desired Cam in the following
list of the available devices. By pressing the "OK"-Button the Cam is send
to the drive.

With the CamBuilder Cams can be received directly from the drive. For
that purpose it is necessary to be Online and having a drive with Cam
support in the project. If these two conditions are fulfilled, vou can select
the command "Upload from Device" in the context menu of the CamPool
in your Project and then the target device and the desired Cam in the
following list of the available devices. By pressing the "OK"-Button the
Cam is read from the drive and after receiving, the new Cam is stored in
the CamPool and opened.

Note: If a Cam table is load from the drive, only the several
interpolation points can be modified by the Profile Point Editor!

Rexroth
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2 Index

A

V-Cam 2" Order (2) 1-21
A-Cam Linear 1-19

Add Section 1-4

Analytic G-G 1-21

Analytic G-G (5" Order) 1-22
Analytic G-R (5" Order) 1-22
Analytic R-G (5" Order) 1-23
Analytic R-R (5" Order) 1-23
Analytic R-R (Tilted Sinus Line) 1-24
Application-Wizard 1-29
Automatic completed Cam 1-1

B

Basic Sinus Line 1-17

C

Cam Pool 1-3

CamBuilder, General 1-1

Change Cam Properties 1-4
Characteristics of the normalized Motion Laws 1-28
Communication 1-36

Comparison of the Motion Laws 1-27
Comparison of two Cams 1-5

Create a New Cam 1-3
Crosscutter-Wizard 1-29
Cross-Seal-Wizard 1-30

csv Fileformat 1-35

D

Data Management 1-31
Delete a Cam 1-5
Desktop-Elements 1-6
Download to Device 1-5, 1-36

E

Edit an existing Cam 1-4
Endless Cam 1-1
Export Cams 1-6, 1-31

F

Feed-Wizard 1-29

Fileformats 1-32

First Steps with the CamBuilder 1-2

From the Conceptual Formulation to the Completed Profile 1-2

G

Graphical Representation of the Cam 1-7
Graph-Manager 1-8

Import a Point table into a Cam section 1-5
Import a Points Table 1-25
Import Cams 1-6, 1-31
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L

Linear Interpolation 1-12
Linear Rest 1-12

M

Modified Acceleration Trapezoid 1-19

Modified Sinus Line 1-18

Motion Laws supported by the CamBuilder 1-11
Motion Laws, Table 1-26

Motion Laws, User-Defined 1-28

N
New Cam-Wizard 1-28

O
Options Dialog 1-10

P

par Fileformat 1-34

Polynom 2™ Order 1-13
Polynom 3" Order 1-14
Polynom 4" Order 1-14
Polynom 4" Order (S) 1-15
Polynom 5" Grades 1-15
Polynom 7" Order 1-16
Polynom 8" Order 1-16
Printlength-Correction-Wizard 1-30
Priont a Cam 1-6

Profile Limits List of the Cam 1-9
Profile Point Editor 1-10

Profile Points of the Cam 1-9
Project Explorer 1-6

Q

Quadratic Parabola 1-13

R

Recurring Cam 1-1
Rename a Cam 1-5

S

Section-Editor 1-6
Sections List 1-9
Symbolbars (Toolbars) 1-11

T
Tilted Sinus Line 1-17

U
Upload from Device 1-5, 1-36

\%

V-Cam 2" Order (1) 1-20
V-Cam Linear 1-20
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3 Service & Support

3.1 Helpdesk

Unser Kundendienst-Helpdesk im Hauptwerk Lohr
am Main steht lhnen mit Rat und Tat zur Seite.
Sie erreichen uns

- telefonisch - by phone:

Uber Service Call Entry Center

- via Service Call Entry Center

- per Fax - by fax:

Our service helpdesk at our headquarters in Lohr am
Main, Germany can assist you in all kinds of inquiries.
Contact us

49 (0) 9352 40 50 60
Mo-Fr 07:00-18:00
Mo-Fr 7:00 am - 6:00 pm

+49 (0) 9352 40 49 41

- per e-Mail - by e-mail: service.svc@boschrexroth.de

3.2 Service-Hotline

AuRerhalb der Helpdesk-Zeiten ist der Service
direkt ansprechbar unter

After helpdesk hours, contact our service

department directly at

+49 (0) 171 333 88 26

oder - or

3.3 Internet

Unter www.boschrexroth.com finden Sie
erganzende Hinweise zu Service, Reparatur und
Training sowie die aktuellen Adressen *) unserer
auf den folgenden Seiten aufgefihrten Vertriebs-
und Serviceblros.

Verkaufsniederlassungen

Niederlassungen mit Kundendienst
Auferhalb Deutschlands nehmen Sie bitte zuerst Kontakt mit
unserem fir Sie nachstgelegenen Ansprechpartner auf.

*) Die Angaben in der vorliegenden Dokumentation kdnnen
seit Drucklegung uberholt sein.

3.4 Vor der Kontaktaufnahme...

Wir kénnen Ihnen schnell und effizient helfen wenn
Sie folgende Informationen bereithalten:

1. detaillierte Beschreibung der Stérung und der
Umsténde.

2. Angaben auf dem  Typenschild der
betreffenden Produkte, insbesondere
Typenschliissel und Seriennummern.

3. Tel.-/[Faxnummern und e-Mail-Adresse, unter
denen Sie fir Rickfragen zu erreichen sind.

+49 (0) 172 660 04 06

At www.boschrexroth.com you may find
additional notes about service, repairs and training
in the Internet, as well as the actual addresses *)
of our sales- and service facilities figuring on the
following pages.

sales agencies
offices providing service
Please contact our sales / service office in your area first.

*) Data in the present documentation may have become
obsolete since printing.

- Before contacting us...

For quick and efficient help, please have the
following information ready:

1. Detailed description of the
circumstances.

failure and

2. Information on the type plate of the affected
products, especially type codes and serial
numbers.

3. Your phone/fax numbers and e-mail address,
SO we can contact you in case of questions.

DOK-IM*MLC-CAM*B***V01-FKO1-EN-P
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3.5 Kundenbetreuungsstellen - Sales & Service Facilities

Deutschland — Germany

vom Ausland:
from abroad:

(0) nach Landeskennziffer weglassen!
don't dial (0) after country code!

Vertriebsgebiet Mitte

97816 Lohr am Main /97803 Lohr
Kompetenz-Zentrum Europa

von 07:00 - 18:00 Uhr

von 17:00 - 07:00 Uhr
from 5 pm -7 am

Germany Centre SERVICE SERVICE SERVICE
Rexroth Indramat GmbH CALL ENTRY CENTER HOTLINE ERSATZTEILE / SPARES
Bgm.-Dr.-Nebel-Str. 2 / Postf. 1357 | MO—-FR MO - FR verlangerte Ansprechzeit

- extended office time -
« nur an Werktagen

Germany South

Germany West

Germany South-West

Bosch Rexroth AG
Landshuter Allee 8-10
80637 Miinchen

Tel.: +49 (0)89 127 14-0
Fax: +49 (0)89 127 14-490

Bosch Rexroth AG
Regionalzentrum West
Borsigstrasse 15
40880 Ratingen

Tel.: +49 (0)2102 409-0
Fax: +49 (0)2102 409-406
+49 (0)2102 409-430

Bosch Rexroth AG

Service-Regionalzentrum Sid-West

Siemensstr.1
70736 Fellbach

Tel.: +49 (0)711 51046-0
Fax: +49 (0)711 51046248

from 7.am — 6 pm +SA /SO - only on working days -
Tel.: +49 (0)9352 40-0 Tel. +49 (0) 9352 40 50 60 Tel.: +49 (0)172 660 04 06 + von 07:00 - 18:00 Uhr
Fax: +49 (0)9352 40-4885 N oder / or -from7am -6 pm -
service.svc@boschrexroth.de Tel.: +49 (0)171 333 88 26 Tel. +49 (0) 9352 40 42 22
Vertriebsgebiet Std Vertriebsgebiet West Gebiet Stidwest

Vertriebsgebiet Nord
Germany North

Vertriebsgebiet Mitte
Germany Centre

Vertriebsgebiet Ost
Germany East

Vertriebsgebiet Ost
Germany East

Bosch Rexroth AG
Walsroder Str. 93
30853 Langenhagen

Tel.: +49 (0) 511 72 66 57-0
Service: +49 (0) 511 72 66 57-256
Fax: +49 (0) 511 72 66 57-93
Service: +49 (0) 511 72 66 57-783

Bosch Rexroth AG
Regionalzentrum Mitte
Waldecker Straf3e 13
64546 Morfelden-Walldorf

Tel.: +49 (0) 61 05 702-3
Fax: +49 (0) 61 05 702-444

Bosch Rexroth AG
Beckerstral3e 31

09120 Chemnitz
Tel.: +49 (0)371 35 55-0
Fax: +49 (0)371 35 55-333

Bosch Rexroth AG
Regionalzentrum Ost
Walter-K6hn-Str. 4d
04356 Leipzig

Tel.: +49 (0)341 25 61-0
Fax: +49 (0)341 25 61-111

Rexroth
Bosch Group
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Europa (West) - Europe (West)

vom Ausland: (0) nach Landeskennziffer weglassen,
don't dial (0) after country code, Italy:

from abroad:

Italien: 0 nach Landeskennziffer mitwahlen
dial O after country code

Austria - Osterreich

Austria — Osterreich

Belgium - Belgien

Denmark - Danemark

Bosch Rexroth GmbH
Electric Drives & Controls
Stachegasse 13

1120 Wien
Tel.: +43 (0)1 985 25 40
Fax: +43 (0)1 985 25 40-93

Bosch Rexroth GmbH

Electric Drives & Controls
Industriepark 18

4061 Pasching

Tel.: +43 (0)7221 605-0
Fax: +43 (0)7221 605-21

Bosch Rexroth AG
Electric Drives & Controls
Industrielaan 8

1740 Ternat

Tel.: +32 (0)2 5830719
- service: +32 (0)2 5830717
Fax: +32 (0)2 5830731

service@boschrexroth.be

BEC A/S
Zinkvej 6
8900 Randers

Tel.: +45 (0)87 11 90 60
Fax: +45 (0)87 11 90 61

Great Britain — GrofR3britannien

Finland - Finnland

France - Frankreich

France - Frankreich

Bosch Rexroth Ltd.
Electric Drives & Controls

Bosch Rexroth Oy
Electric Drives & Controls

Bosch Rexroth SAS
Electric Drives & Controls

Bosch Rexroth SAS
Electric Drives & Controls

Broadway Lane, South Cerney Ansatie 6 Avenue de la Trentaine ZI de Thibaud, 20 bd. Thibaud
Cirencester, Glos GL7 5UH 017 40 Vantaa (BP. 74) (BP. 1751)

77503 Chelles Cedex 31084 Toulouse
Tel.: +44 (0)1285 863000 Tel.: +358 (0)9 84 91-11 Tel.: +33 (0)164 72-70 00 Tel.: +33 (0)5 61 43 61 87
Fax: +44 (0)1285 863030 Fax: +358 (0)9 84 91-13 60 Fax: +33 (0)164 72-63 00 Fax: +33 (0)5 61 43 94 12
sales@boschrexroth.co.uk Hotline:  +33 (0)608 33 43 28
service@boschrexroth.co.uk
France — Frankreich Italy - Italien Italy - Italien Italy - Italien

Bosch Rexroth SAS
Electric Drives & Controls
91, Bd. Iréne Joliot-Curie
69634 Vénissieux — Cedex

Bosch Rexroth S.p.A.
Via G. Di Vittoria, 1
20063 Cernusco S/N.MI

Bosch Rexroth S.p.A.
Via Paolo Veronesi, 250
10148 Torino

Bosch Rexroth S.p.A.
Via del Progresso, 16 (Zona Ind.)
35020 Padova

Tel.: +33 (0)4 78 78 53 65 Tel.: +39 02 92 365 1 Tel.: +39 011 224 88 11 Tel.: +39 0498701370
Fax: +33 (0)4 78 78 53 62 +39 02 92 365 326 Fax: +39 011 224 88 30 Fax: +390498 701377
Fax: +39 02 92 365 500
+39 02 92 365 516378
Italy - ltalien Italy - ltalien Netherlands - Niederlande/Holland Netherlands — Niederlande/Holland

Bosch Rexroth S.p.A.
Via Mascia, 1
80053 Castellamare di Stabia NA

Tel.: +39 081 8 71 57 00
Fax: +39 081 8 71 68 85

Bosch Rexroth S.p.A.
Via Isonzo, 61
40033 Casalecchio di Reno (Bo)

Tel.: +39 051 29 86 430
Fax: +39 051 29 86 490

Bosch Rexroth Services B.V.

Technical Services

Kruisbroeksestraat 1

(P.O. Box 32)

5281 RV Boxtel

Tel.: +31 (0) 411 65 16 40
+31 (0) 411 65 17 27

Fax: +31 (0) 411 67 78 14
+31 (0) 411 68 28 60

services@boschrexroth.nl

Bosch Rexroth B.V.
Kruisbroeksestraat 1
(P.O. Box 32)

5281 RV Boxtel

Tel.: +31 (0) 411 65 19 51
Fax: +31 (0) 411 65 14 83
www.boschrexroth.nl

Norway - Norwegen

Spain - Spanien

Spain — Spanien

Sweden - Schweden

Bosch Rexroth AS
Electric Drives & Controls

Bosch Rexroth S.A.
Electric Drives & Controls

Goimendi S.A.
Electric Drives & Controls

Bosch Rexroth AB
Electric Drives & Controls

Berghagan 1 or: Box 3007 Centro Industrial Santiga Parque Empresarial Zuatzu - Varuvagen 7
1405 Ski-Langhus 1402 Ski Obradors s/n C/ Francisco Grandmontagne no.2 | (Service: Konsumentvégen 4, Alfsjs)
08130 Santa Perpetua de Mogoda 20018 San Sebastian 125 81 Stockholm
Barcelona
Tel.: +47 (0)64 86 41 00 Tel.: +34 9 37 47 94 00 Tel: ~ +34943318421 Tel.: +46 (0)8 727 92 00
Fax: +47 (0)64 86 90 62 Fax: +34 937479401 - service:  +34 94331 84 56 Fax: +46 (0)8 647 32 77
jul.ruud@rexroth.no Fax: +34 943318427
- service: +34 943 31 84 60
sat.indramat@goimendi.es
Sweden - Schweden Switzerland West - Schweiz West Switzerland East - Schweiz Ost
Bosch Rexroth AB Bosch Rexroth Suisse SA Bosch Rexroth Schweiz AG
Electric Drives & Controls Electric Drives & Controls Electric Drives & Controls
Ekvandan 7 Rue du village 1 Hemrietstrasse 2
254 67 Helsingborg 1020 Renens 8863 Buttikon
Tel.: +46 (0) 42 38 88 -50 Tel.: +41 (0)21 632 84 20 Tel. +41 (0) 55 46 46 111
Fax: +46 (0) 42 38 88 -74 Fax: +41 (0)21 632 84 21 Fax +41 (0) 55 46 46 222
Rexroth
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Europa (Ost) - Europe (East)

vom Ausland: (0) nach Landeskennziffer weglassen
from abroad: don't dial (0) after country code

Czech Republic - Tschechien

Czech Republic - Tschechien

Hungary - Ungarn

Poland — Polen

Bosch -Rexroth, spol.s.r.o.
Hviezdoslavova 5

627 00 Brno
Tel.: +420 (0)5 48 126 358
Fax: +420 (0)5 48 126 112

DEL a.s.

Strojirenskéa 38

591 01 Zdar nad Sazavou
Tel.: +420 566 64 3144
Fax: +420 566 62 1657

Bosch Rexroth Kift.

Angol utca 34

1149 Budapest

Tel.: +36 (1) 422 3200
Fax: +36 (1) 422 3201

Bosch Rexroth Sp.zo.o.
ul. Staszica 1
05-800 Pruszkéow

Tel.: +48 22 738 18 00
—service: +48 22 738 18 46
Fax: +48 22 758 87 35

—service: +48 22 73818 42

Poland — Polen

Romania - Ruméanien

Romania - Ruménien

Russia - Russland

Bosch Rexroth Sp.zo.o.

Biuro Poznan

ul. Dabrowskiego 81/85

60-529 Poznan

Tel.: +48 061 847 64 62 /-63
Fax: +48 061 847 64 02

East Electric S.R.L.

Bdul Basarabia no.250, sector 3

73429 Bucuresti

Tel./Fax:: +40 (0)21 255 35 07
+40 (0)21 255 77 13

Fax: +40 (0)21 72561 21

eastel@rdsnet.ro

Bosch Rexroth Sp.zo.o.
Str. Drobety nr. 4-10, app. 14
70258 Bucuresti, Sector 2

Tel.: +40 (0)1 210 48 25
+40 (0)1 210 29 50
Fax: +40 (0)1 210 29 52

Bosch Rexroth OO0
Wijatskaja ul. 27/15
127015 Moskau

Tel.: +7-095-785 74 78
+7-095 785 74 79
Fax: +7 095 78574 77

laura.kanina@boschrexroth.ru

Russia - Russland

Turkey - Turkei

Slowenia - Slowenien

ELMIS Bosch Rexroth Otomasyon DOMEL

10, Internationalnaya San & Tic. A..S. Otoki 21

246640 Gomel, Belarus Fevzi Cakmak Cad No. 3 64 228 Zelezniki

Tel.: +375/ 232 53 42 70 34295 Sefakoy - Istanbul Tel.: +386 5 5117 152
+375/ 232 53 21 69 Tel.: +90 212 413 34-00 Fax: +386 5 5117 225

Fax: +375/ 232 53 37 69 Fax: +90 212 413 34-17 brane.ozebek@domel.si

elmis_ltd@yahoo.com

Rexroth

Bosch Group
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Africa, Asia, Australia —incl. Pacific Rim

Australia - Australien

Australia - Australien

China

China

AIMS - Australian Industrial
Machinery Services Pty. Ltd.
28 Westside Drive

Bosch Rexroth Pty. Ltd.
No. 7, Endeavour Way
Braeside Victoria, 31 95

Shanghai Bosch Rexroth
Hydraulics & Automation Ltd.
Waigaogiao, Free Trade Zone

Shanghai Bosch Rexroth
Hydraulics & Automation Ltd.
4/f, Marine Tower

Laverton North Vic 3026 Melbourne No.122, Fu Te Dong Yi Road No.1, Pudong Avenue
Melbourne Shanghai 200131 - P.R.China Shanghai 200120 - P.R.China
Tel.: +61 3 93 59 0228 Tel.: +61 3 9580 39 33 Tel.: +86 21 58 66 30 30 Tel: +86 21 68 86 15 88
Fax: +61 3 93 59 0286 Fax: +61 3958017 33 Fax: +86 21 58 66 55 23 Fax: +86 21 58 40 65 77
Hotline:  +61 4 19 369 195 mel@rexroth.com.au richard.yang_sh@boschrexroth.com.cn

enguires@aimservices.com.au af.zhu_sh@boschrexroth.com.cn

China China China China

Bosch Rexroth China Ltd.

15/F China World Trade Center
1, Jianguomenwai Avenue
Beijing 100004, P.R.China

Tel.: +86 10 65 05 03 80

Bosch Rexroth China Ltd.
Guangzhou Repres. Office

Room 1014-1016, Metro Plaza,
Tian He District, 183 Tian He Bei Rd
Guangzhou 510075, P.R.China

Bosch Rexroth (China) Ltd.

A-5F., 123 Lian Shan Street
Sha He Kou District

Dalian 116 023, P.R.China

Melchers GmbH

BRC-SE, Tightening & Press-fit
13 Floor Est Ocean Centre
No.588 Yanan Rd. East

65 Yanan Rd. West

Shanghai 200001

Yeung Yiu Chung No.6 Ind Bldg.
19 Cheung Shun Street

Cheung Sha Wan,

Kowloon, Hongkong

Tel.: +852 22 62 51 00
Fax: +852 27 41 33 44

alexis.siu@boschrexroth.com.hk

Plot. No.96, Phase IlI
Peenya Industrial Area
Bangalore — 560058

Tel.:
Fax:

+91 80 51 17 0-211...-218
+91 80 83 94 345
+91 80 83 97 374

mohanvelu.t@boschrexroth.co.in

Fax: +86 10 65 05 03 79 Tel.: +86 20 8755-0030 Tel.: +86 411 46 78 930 Tel.: +86 21 6352 8848
+86 20 8755-0011 Fax: +86 411 46 78 932 Fax: +86 21 6351 3138
Fax: +86 20 8755-2387
Hongkong India - Indien India - Indien India - Indien
Bosch Rexroth (China) Ltd. Bosch Rexroth (India) Ltd. Bosch Rexroth (India) Ltd. Bosch Rexroth (India) Ltd.
6" Floor, Electric Drives & Controls Electric Drives & Controls S-10, Green Park Extension

Advance House, Il Floor

Ark Industrial Compound

Narol Naka, Makwana Road
Andheri (East), Mumbai - 400 059

Tel.: +91 22 28 56 32 90
+91 22 28 56 33 18
Fax: +91 22 28 56 32 93

singh.op@boschrexroth.co.in

New Delhi — 110016

Tel.: +91 11 26 56 65 25
+91 11 26 56 65 27
Fax: +91 11 26 56 68 87

koul.rp@boschrexroth.co.in

Indonesia - Indonesien

Japan

Japan

Korea

PT. Bosch Rexroth

Building # 202, Cilandak
Commercial Estate

JI. Cilandak KKO, Jakarta 12560

Tel.: +62 21 7891169 (5 lines)
Fax: +62 21 7891170 - 71
rudy.karimun@boschrexroth.co.id

Bosch Rexroth Automation Corp.
Service Center Japan
Yutakagaoka 1810, Meito-ku,
NAGOYA 465-0035, Japan

Tel.: +81 52 777 88 41
+81 52 777 88 53
+8152 7778879

Fax: +8152 777 89 01

Bosch Rexroth Automation Corp.
Electric Drives & Controls

1F, I.R. Building

Nakamachidai 4-26-44, Tsuzuki-ku
YOKOHAMA 224-0041, Japan

Tel.: +81 459427210
Fax: +81 4594203 41

Bosch Rexroth-Korea Ltd.
Electric Drives and Controls
Bongwoo Bldg. 7FL, 31-7, 1Ga
Jangchoong-dong, Jung-gu
Seoul, 100-391

Tel.:
Fax:

+82 234 061 813
+82 222 641 295

Korea

Malaysia

Singapore - Singapur

South Africa - Sudafrika

Bosch Rexroth-Korea Ltd.
1515-14 Dadae-Dong, Saha-Ku
Electric Drives & Controls

Pusan Metropolitan City, 604-050

Bosch Rexroth Sdn.Bhd.

11, Jalan U8/82, Seksyen U8
40150 Shah Alam

Selangor, Malaysia

Bosch Rexroth Pte Ltd
15D Tuas Road
Singapore 638520

TECTRA Automation (Pty) Ltd.
71 Watt Street, Meadowdale
Edenvale 1609

Bosch Rexroth Co., Ltd.
Taichung Branch

1F., No. 29, Fu-Ann 5th Street,
Xi-Tun Area, Taichung City
Taiwan, R.O.C.

Tel: +886 - 4 -23580400
Fax: +886 - 4 -23580402
charlie.chen@boschrexroth.com.tw
jim.lin@boschrexroth.com.tw
david.lai@boschrexroth.com.tw

NC Advance Technology Co. Ltd.
59/76 Moo 9

Ramintra road 34

Tharang, Bangkhen,

Bangkok 10230

Tel.: +66 2 943 70 62
+66 29437121

Fax: +66 2 509 23 62

sonkawin@hotmail.com

Tel.: +60 37844 80 00 Tel.: +65 68 61 87 33 Tel.: +27 11 971 94 00
Tel.: +82 51 26 00 741 Fax: +60 378 45 48 00 Fax: +65 68 61 18 25 Fax: +27 11 971 94 40
Fax: +82 51 26 00 747 hockhwa@hotmail.com sanjay.nemade Hotline:  +27 82 903 29 23
han@rexrothkorea.co.kr rexrothl@tm.net.my @boschrexroth.com.sg [ georgv@tectra.co.za
Taiwan Thailand
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Nordamerika — North America

USA
Headquarters - Hauptniederlassung

USA Central Region - Mitte

USA Southeast Region - Stidwest

USA SERVICE-HOTLINE

Bosch Rexroth Corporation
Electric Drives & Controls
5150 Prairie Stone Parkway
Hoffman Estates, IL 60192-3707

Tel.: +1 847 6 45 36 00
Fax: +1 847 6 45 62 01
servicebrc@boschrexroth-us.com
repairbrc@boschrexroth-us.com

Bosch Rexroth Corporation
Electric Drives & Controls
Central Region Technical Center
1701 Harmon Road

Auburn Hills, MI 48326

Tel.: +1 248 393 33 30
Fax: +1 248 3 93 29 06

Bosch Rexroth Corporation
Electric Drives & Controls
Southeastern Technical Center
3625 Swiftwater Park Drive
Suwanee, Georgia 30124

Tel.: +1 770932 32 00
Fax: +1770 93219 03

- 7 days x 24hrs -

+1-800-REX-ROTH
+1-800-739-7684

USA East Region — Ost

USA Northeast Region — Nordost

USA West Region — West

Bosch Rexroth Corporation
Electric Drives & Controls
Charlotte Regional Sales Office
14001 South Lakes Drive
Charlotte, North Carolina 28273

Bosch Rexroth Corporation
Electric Drives & Controls
Northeastern Technical Center
99 Rainbow Road

East Granby, Connecticut 06026

Bosch Rexroth Corporation
7901 Stoneridge Drive, Suite 220
Pleasant Hill, California 94588

Tel.: +1 704 58397 62 Tel.: +18608448377 Tel.: +1 925227 1084
+1704 58314 86 Fax: +1 860 8 44 85 95 Fax: +1 925227 1081
Canada East - Kanada Ost Canada West - Kanada West Mexico Mexico

Bosch Rexroth Canada Corporation
Burlington Division

3426 Mainway Drive

Burlington, Ontario

Canada L7M 1A8

Tel.: +1 905 3355511
Fax: +1 905 335-41 84
michael.moro@boschrexroth.ca

Bosch Rexroth Canada Corporation
5345 Goring St.

Burnaby, British Columbia

Canada V7J 1R1

Tel. +1604 205-5777
Fax +1 604 205-6944
david.gunby@boschrexroth.ca

Bosch Rexroth Mexico S.A. de C.V.
Calle Neptuno 72

Unidad Ind. Vallejo

07700 Mexico, D.F.

Tel.: +52 55 57 54 17 11
Fax: +52 55 57 54 50 73
mariofelipe.hernandez@boschrexroth.com.mx

Bosch Rexroth S.A. de C.V.
Calle Argentina No 3913
Fracc. las Torres

64930 Monterrey, N.L.

Tel.: +52 81 83 65 22 53
+52 81 83 65 89 11
+52 81 83 49 80 91

Fax: +52 81 83 65 52 80

mario.quiroga@boschrexroth.com.mx

Sudamerika — South America

Argentina - Argentinien

Argentina - Argentinien

Brazil - Brasilien

Brazil - Brasilien

Bosch Rexroth S.A.I.C.

"The Drive & Control Company"
Acassusso 48 41/47

1605 Munro

Provincia de Buenos Aires

Tel.: +54 11 4756 01 40
Fax: +54 11 4756 01 36
victor.jabif@boschrexroth.com.ar

NAKASE

Servicio Tecnico CNC
Calle 49, No. 5764/66
B1653A0X Villa Balester
Provincia de Buenos Aires

Tel.: +54 11 4768 36 43
Fax: +54 11 4768 24 13
nakase@usa.net

nakase@nakase.com
gerencia@nakase.com (Service)

Bosch Rexroth Ltda.
Av. Tégula, 888
Ponte Alta, Atibaia SP
CEP 12942-440

Tel.: +55 11 4414 56 92
+55 11 4414 56 84
Fax sales: +55 11 4414 57 07
Fax serv.: +5511 4414 56 86
alexandre.wittwer@rexroth.com.br

Bosch Rexroth Ltda.

R. Dr.Humberto Pinheiro Vieira, 100
Distrito Industrial  [Caixa Postal 1273]
89220-390 Joinville - SC

Tel./Fax: +55 47 473 58 33
Mobil: +55 47 9974 6645
prochnow@zaz.com.br

Columbia - Kolumbien

Reflutec de Colombia Ltda.
Calle 37 No. 22-31
Santafé de Bogota, D.C.

Colombia

Tel.: +57 1 368 82 67
+57 1 368 02 59

Fax: +57 1 268 97 37

reflutec@neutel.com.co
reflutec@007mundo.com

Rexroth
Bosch Group
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