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Introduction
This manual describes the Jenny Science Motion
Control Library (JS_MC_Lib) for Indraworks. This
library is designed after the PLCopen standard
but also integrates Jenny Science specific
features. This library can be used without or with
a virtual NC-Axis according to user requirements.
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Rextroth PLC with EtherCAT interface.

The programming of the machine control is
operated with IndraWorks.

In order to program Rexroth PLCs the
development software IndraWorks is required.

The proprietary graphical user interface for
servo controllers is stored in the embedded web
server of the XENAX® servo controller

WebMotion® is launched with a web browser by
entering the corresponding TCP/IP address
of XENAX®.

LINAX® linear motor axes, ELAX® linear motor
slides and ROTAX® rotary axes are automatically
recognized. The corresponding controller
parameters are saved and loaded automatically.
With the Quick Start button, the linear motors
can easily and immediately be operated. No
other user manual is needed.

1 Development Environment
1.1 Bosch Rexroth
1.1.1 Programmable Logic Controller

XF31
4|

IndraControl XM22

1.2 Jenny Science
1.2.1 WebMotion




XENAX® servo controller for Jenny Science Axis
with integrated EtherCAT bus module. The bus
module is optional but it is required for this
application. One XENAX® can control one axis.
The XENAX® servo controller recognises all Jenny
Science motors and configures the parameters
correctly.

The LINAX® linear motor axes are highly modular
and can be flexibly combined amongst each
other. Four different series are available.
Lx
Lx
Lx
Lx

Specifically designed for handling and Pick and
Place tasks with strokes from 30mm up to
150mm. The configuration is extremely modular
and there is only one cable to the XENAX® servo
controller.

Specifically designed for fast and precise
assembly and handling tasks. It can be equipped
with standard gripping tools which enables a
360° rotation and has a hollow shaft
feedthrough for vacuum or compressed air.
Rx
Rx

1.2.3 LINAX® Linear motors

1.2.4 ELAX® Linear motor slides

1.2.5 ROTAX® Rotary motor axes




The following resources are needed for the
successful operation of the XENAX® servo
controller with an EtherCAT bus module.

The ESI XML file is available on our website
https://www.jennyscience.ch/en/products/download
under XENAX® > Firmware Bus Module.

The Jenny Science Motion Control library is
included in the zip file of this manual or it can be
downloaded from our website
https://www.jennyscience.ch/en/products/download

under XENAX® > PLCopen Library.

Configuration to use the example projects:

1.3 Required Resources

1.3.1 ESI EtherCAT Slave Information

1.3.2 JS_MC_Lib

1.3.3 RJ45 Patch Cable

RJ45 Network Patch Cable
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Linear motor or ROTAX® XENAX® Xvi 75V8 / Xvi 48V8 PLC with EtherCAT support



https://www.jennyscience.ch/en/products/download
https://www.jennyscience.ch/en/products/download

1.4 Software Requirements

Software | Version

IndraWorks Software | 14V22 (older versions should work, but are not tested)

XENAX® firmware | 4.10 or later

EtherCAT bus module firmware | 2.21 or later




Jenny Science provides a PLCopen library for
Indraworks. The PLCopen standard is easy to
understand and includes basic movement
functions as well as Jenny Science specific
features.

The Jenny Science Motion Control Library
supports two fundamental different drive
modes.

1. Point to point = Profile Position Mode:
The parameters distance, speed,
acceleration and s-curve are fixed before a
drive. The trajectory (driving curve) is
calculated on the Xenax®. This driving mode
is simpler to implement, but gives less
control over the driving curve to the PLC. It is
not possible drive a straight line with a XY-
Axis since both Axis can be started at the
same time but will reach their target at
different times. It is also not possible to drive
along a round curve because only the target
position can be specified and not the path to
the target location.

This mode fits a small PLC with low
performance. There is no need for a virtual
nc-axis.

2. Interpolated = Cyclic Synchronous
Position Mode:

In the cyclic synchronous position mode, the
target position is passed to the XENAX®
servo controller at cyclic time intervals (for
example every millisecond). The trajectory
(driving curve) is calculated on the Rexroth
PLC. For this reason, a virtual Axis for each
Axis is needed. This enables full control over
the driving curve. Thanks to the virtual nc-
axis, round curves or other complex driving
paths are now possible.

2 PLCopen Library (JsMcLib)

2.1 Drive Modes: point to point or interpolated

XY-Axis Profile Position

Limited control over driving path
between two target positions with
different X and Y coordinates.
Furthermore, the speed and target
position can not be changed during a
drive. An Axis has to stop at every
target position.

XY-Axis Cyclic Synchronous Pasition

.

Full control over Axis movement.
Two grey circles show a change in
direction and speed without a stop.



The following diagram shows the state and
the behaviour of the axis when multiple
motion control function blocks are
“simultaneously” active.

Each motion command is a transition that
changes the state of the axis and, as a
consequence, influences the method of
calculation of the current movement.

All function blocks which do not appear in
the state diagram, do not affect the state of
the axis.

The current state of the axis can be
determined with the function block
“JS_MC_ReadStatus”. If a function block is
called where it is not allowed, the function
block reports an error.

The notes describe the necessary conditions
that must be met for a change in an axis
state.

Important:

In the states “Stopping”, “ErrorStop”,
"Disabled” and “Reference” no motion
blocks can be called. In standstill condition,
an axis must always be referenced before

starting a movement.

2.2 State Diagram



2.2.1 Profile Position Mode

JS MC_Halt

Errorstop

Continuous Motion ]

Stopping

Discrete Motion

|

Disabled

Standstill

Reference

JS_MC_Reference
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2.2.2 Cyclic Synchronous Position Mode

Continuous Motion

In the Cyclic Synchronized mode, the axis drives in the
state “Standstill”. In this state, position values are
forwarded from the virtual axis to the XENAX®.
$
g
(§]
[y
&

Note1

Stopping

A

Note5

---------- Standstil
JS_MC_Reference l l

Reference
JS_MC_MoveCyclicPosition

Note 1:

From any state. An error in the axis occurred.
Note 2:

From any state. JS_MC_Power.Enable = FALSE and
there is no error in the axis.
Note 3:

JS_MC_Reset AND JS_MC_Power.Status = FALSE.
Note 5:

JS_MC_Power.Enable = TRUE AND
JS_MC_Power.Status = TRUE
Note 6:

JS_MC_Stop.Done = TRUE AND JS_MC_Stop.Execute =
FALSE



The functionality of the JsMcLib is implemented in
various small function blocks. In this subchapter, all
those function blocks are described. Demo programs
in the subsequent chapters will show the function
blocks in action.

If Indraworks has a similar function block, the JsMcLib
function block is implemented based on the original
block. Note that the Units can be a bit confusing. The
Units are always in increments. Velocity is in
increments per minute while acceleration and
deceleration are in increments per second?.

This function block must be called once at start up. It
provides a reference to the axis which is needed in all
other JsMcLib function blocks. The function block
must be called before any other JsMCLib block is
called.

Has to be called at the start of the periodically called
program. This block reads the data from the fieldbus.

Has to be called as the last JsMcLib block in the
periodically called program. This block writes values
to the fieldbus.

Important: All other JsMcLib blocks must be called
between Cyclicln and CyclicOut.

2.3 Function

blocks

Function Block Input Name | Unit

Position Increments
Velocity Increments/min
Acceleration Increments/s?
Deceleration Increments/s?

2.3.1INIT
JS_MC_INIT
Input Output
AdrloMap Axis
pDevice
Node
OperationMode
2.3.2 Cyclicln
JS_MC_Cyclicln
Input Output
Enable Valid
Axis Error
ErroriD

2.3.3 CyclicOut

JS_MC_CyclicOut

Input

Output

Axis

12



The enable input of the power blocks switches the
power stage on and off. The power stage is turned on
when the Status and Valid output is set.

With linear motors, a reference drive must be
executed before any other movement can be
performed. During a reference drive, the motor
moves in one direction. The direction can be specified
with the RefrenceMode input.

Rotary motors can be referenced, but they do not
need to be referenced. However, some functions of
the XENAX® servo controller require a referenced
motor. Motors with ABZ encoders can be referenced
with a Z-Mark in the Motor. ZMarkSpeedRot defines
the speed during such a reference drive and the
ReferenceMode defines the direction. All rotary
motors can be optionally referenced with a limit
switch. The speed during a limit switch reference
drive is defined by the input ReferenceSpeedRot.

In cyclic synchronous position mode, all move
commands like MoveAbsolute are perfomred with
Indraworks function blocks and executed on the Nc-
axis. This function block connects the Nc-axis with the
real axis. MoveCyclicPosition is only required in cyclic
synchronous position mode.

2.3.4 Power
JS_MC_Power
Input Output
Enable Status
Axis Valid
Error
ErroriD

2.3.5 Reference

JS_MC_Reference

Input Output

Execute Done
ReferenceMode Busy
ZMarkSpeedRot CommandAborted
ReferenceSpeedRot | Error

Axis ErroriD

2.3.6 MoveCyclicPosition

JS_MC_MoveCyclicPosition
Input Output
Position Valid
Enable CommandAborted
Axis Error
ErroriD
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Stops the current motion an switches

to a Stopping state. No movement command can be
executed in this state. The JsMCLib remains in a
Stopping state until the execute input is reset.

Set DisableRamp for slow drives with limited force
towards a touching position. This option makes sure
that not more force than allowed is applied to the
touching object by immediately stopping the axis.
Only necessary in cyclic synchronous position mode

Resets the XENAX® servo controller. This is needed
when the servo controller is in the Error state.

Reads the current state of the XENAX® servo
controller.

Reads the Process Status Register (PSR). This registers
contains various information about the XENAX® servo
controller. The PSR shows for example if the servo
controller is referenced.

2.3.7 Stop

JS_MC_Stop
Input Output
Execute Done
Deceleration Busy
DisableRamp CommandAborted
Axis Error
ErrorlD
2.3.8 Reset
JS_MC_Reset
Input Output
Execute Done
Axis Busy
Error
ErrorlD

2.3.9 ReadStatus

JS_MC_ReadStatus

Input

Output

Axis
Enable

Valid

Error

ErroriD

Errorstop

Disabled

Stopping

Standstill
DiscreteMotion
Reference
ContinuousMotion

2.3.10 ReadPSR

JS_MC_ReadPSR

Input Output

Axis Valid

Enable Error
ErrorlD

ProcessStatusRegister
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Starts a Force Calibration. The axis moves from start-
to end position and measures cogging force and
friction. Those two forces are then compensated in
future drives.

If the motor oscillates during the Force
Calibration, set IterativeFcDisable. This will clear
old calibration data before a new calibration is
started.

Reads digital inputs which are located in the XENAX®
socket. Digitallnputs PDO must be mapped-

Writes digital outputs which are located in the
XENAX® socket. PhysicalOutputs PDO must be
mapped.

Reads the position of the XENAX® servo controller in
increments.

Reads the motor current in mA.
|_ForceActual PDO must be mapped.

2.3.11 ForceCalibration

JS_MC_ForceCalibration

Input Output

Execute Done
StartPosition Busy

EndPosition CommandAborted
IterativeFcDisable | Error

Axis ErroriD

2.3.12 ReadDigitallnput

JS_MC_ReadDigitallnput

Input Output

Enable Valid

Axis Error
ErroriD
Digitallnput

2.3.13 WriteDigitalOutput

JS_MC_WriteDigitalOutput
Input Output
DigitalOuput Done
Execute Error
Axis ErroriD

2.3.14 ReadActualPosition

JS_MC_ReadActualPosition

Input Output

Enable Position

Axis Valid
Error
ErrorID

2.3.15 ReadActualCurrent

JS_MC_ReadActualCurrent

Input Output

Enable Current

Axis Error
ErroriD
Valid
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This block is used to limit the motor current
(LimitIForce). The index input must be set to 5 and
the Value must be set to x * 10mA. A value of 7
would set the maximal current to 70maA.

Limit |_force PDO must be mapped.

Use this block to write CANopen parameters. The
available CANopen parameters are described in the
Document Xvi_CANopen which can be downloaded
from our Website under XENAX® servo controller ->

Manual Bus Module-> CANOPEN.zip.
Most of the parameters from WebMotion® can be
changed in a PLC program this way.

DataObject selects the parameter group and is a
number between 1000h and 8000h. A parameter in a
parameter group can be selected with SubID. Note
that all direct commands have a SubID of 0. Data
Length is the number of bytes of the value. The new
Value of the parameter must be set too.

The CANopen parameters can also be read.
Addressing a parameter works the same way as with
WriteParameter. A value can be read as soon as the
Done output is set.

2.3.16 SetPDO

JS_MC_SetPDO
Input Output
Axis Done
Execute Busy
Index Error
Value ErrorID

2.3.17 WriteParameter

JS_MC_WriteParameter
Input Output
Execute Done
DataObject Busy
SublID Error
DatalLength ErrorID
Value
Axis

2.3.18 ReadParameter

JS_MC_ReadParameter
Input Output
Axis Value
Enable Done
DataObject Busy
SublID Error
DatalLength ErroriD
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All errors in an Axis or in a JsMcLib function are
collected by the ReadAxisError block. Each collected
error must be acknowledged before further drive
commands are possible.

In case of an Error, the ErrorRecordAvailable gets set.
An Error Code and the source block of the error can
be found in the ErrorRecord. A list of error codes can
be found at the end of this chapter.

In addition to that, it is possible to get an error
message as a string. A string with a minimal length of
50 must be instantiated. The address and the actual
length of the string must be written to the
DataAddress and Datalength input. DataObjectName
sould be set to 'JsMcEtxEn'.

ReadAxisError collects 3 different types of messages:
axis errors, axis warnings and JsMcLib errors. The
number of each type is counted by AxisErrorCount,
AxisWarningCount and FunctionBlockErrorCount.
Every message must be acknowledged with a positive
edge at the Acknowledge input. Note that axis errors
must be cleared first with the RESET block. In case of
a JsMclib error, the enable or execute input of the
block in which the error occurred must be reset
before it can be acknowledged. The error type and
the error source can be found in the ErrorRecord
output.

2.3.19 ReadAxisError

JS_MC_ReadAxisError

Input Output

Enable Valid

Acknowledge Busy

DataAddress Error

DatalLength ErroriD
DataObjectName | ErrorRecordAvailable
Axis ErrorRecord

FunctionBlockErrorCount
AxisErrorCount
AxisWarningCount

17



Profile position mode works without an Nc-Axis. The
JsMcLib contains special move commands which work
without an Nc-Axis.

Drives to an absolute position. The drive is started
with a positive edge at the execute input and is
finished when done equals one.

(Only for profile position mode. In cyclic synchronous
position mode use MC_MoveAbsolute from
Indraworks)

Drives a defined relative distance. The drive is started
with a positive edge at the execute input and is
finished when done equals one.

(Only for profile position mode. In cyclic synchronous
position mode use MC_MoveRelative from
Indraworks)

Drives with a constant speed in positive or negative
direction.

(Only for profile position mode. In cyclic synchronous
position mode use MC_JogVelocity from Indraworks)

Stops and ongoing MoveAbsolute or MoveRelative
command and switches to Stanstill state.

2.4 Additional blocks for profile position

2.4.1 MoveAbsolute

JS_MC_MoveAbsolute
Input Output
Axis Done
Execute Busy
Position CommandAborted
Velocity Error
Acceleration ErrorlD
Scurve

2.4.2 MoveRelative

JS_MC_MoveRelative
Input Output
Execute Done
Distance Busy
Velocity CommandAborted
Acceleration Error
Scurve ErroriD
Axis

2.4.3 JogVelocity

JS_MC_JogVelocity

Input Output
Enable Active
Velocity Busy
Acceleration CommandAborted
Deceleration Error
JogPositive ErroriD
JogNegative Jogging
Axis
2.4.1 Halt
JS_MC_Halt
Input Output
Execute Done
Deceleration Busy
Axis CommandAborted
Error

ErroriD




Blocks
Following minimum and maximum values of the
function blocks should be adhered to.

name datatype | min max
Velocity linear UDINT 10 inc/s 9000000 inc/s
Velocity rotative | UDINT 10 inc/s 100000000 inc/s
Deceleration UDINT 2000 inc/s? 1000000000 inc/s?
Acceleration UDINT 2000 inc/s? 1000000000 inc/s?
S-curve UDINT 1% 100 %

2.5 Minimum and Maximum Values of Function

The following ErrorIDs can be generated by the
JsMcLib function blocks. Lower numbers than 5000
are Axis Error generated by the XENAX® servo
controller. Please look up those errors in the XENAX®

2.6 Error numbers

Manual.
Value | Name Description Correction
FUB executed
0 | ERR_OK correctly with no None.
errors
50000 | jsmcERR_NIL_POINTER No axis passed to Fg | Cnsure function block call only
with correct axis passed.
50001 | jsmcERR_DRIVE_NOT_READY contrQIIer Is not ready Check controller for errors
to switch on
50002 | jsmcERR_DRIVE_SWITCHED_OFF controller is switched | Don't call f.unctllon block when
- - - off controller is switched off
Reference method is Check documentation for
50004 | jsmcERR_REFERENCE_WRONG_METHOD | not correct for the allowed reference methods for
motor the motor
. Acceleration is to Use larger acceleration
50006 | jsmcERR_ACCE_TO_SMALL small (>22000 inc/s?)
. Scurve is hot in Use Scurve in allowed range
50008 | jsmcERR_SCURVE_NOT_IN_RANGE llowed range (1..100%)
50010 | jsmcERR_SDO_COMM_FAILURE Failure d%mn'g SDO Check power link connection
communication to the Servo Controller
50011 | jsmcERR_POWER_UP_FAILURE Failure during power Check Servo Controller for
up sequence correct power supply
Power was turned off | Check and quit errors from
50012 | jsmcERR_POWER_LOST outside of other function blocks or axis,
JS_MC_Power control | which caused the power off
50013 | jsmcERR_WRONG_STATE_FOR_FB The FB cannot be used | Check program to call FB's only

in the current state

in allowed states
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50014

jsmcERR_WRONG_OP_MODE_FOR_FB

The FB cannot be used
in the current mode of
operation

Only use allowed FB's for the
desired mode of operation
(profile position or cyclic
synchronized)

The FB failed during

Check and quit errors from

50015 | jsmcERR_EXECUTION_ERROR execution by an other function blocks or axes,
external error which caused the fault
The buffer for the Put a pointer to a buffer for
50016 | jsmcERR_BUFFER_TO_SMALL error text string is to the error text string which size
small is at least 50 characters
Enter correct name of the
error text object and ensure,
Error text object or that the error text object
50017 | jsmcERR_TEXT_OBJ_NOT_FOUND function block text (JsMcEtxDe/JsMcEtxEn) and
object not found the function block text object
(JsMcFBtxEn) are present in
the project
Ensure that the error text
Error text or function | object (JsMcEtxDe/JsMcEtxEn)
50018 | jsmcERR_TEXT_READOUT_FAILURE block text could not and the function block text
be read successfully object (JsSMcFBtxEn) are
present in the project
Set a supported general mode
general mode of of operation in JS_MC_Init
50019 | jsmcERR_WRONG_GENERAL_OP_MODE operation not (OperationMode =
supported jsmcMODE_PROFILE_POSITION
or jsmcMODE_CYCLIC_SYNC)
Reference speed for Use reference speed in
50020 | jsmcERR_REF_SPEED_NOT_IN_RANGE rotative motors is out | allowed range (0...250000
of range inc/s)
Z-Mark speed for .
50021 | jsmcERR_ZMARK_SPEED_NOT_IN_RANGE | rotative motors is out | “°¢ 2 Mark speed in allowed
range (0...100000 inc/s)
of range
Use velocity in allowed range
. Velocity is out of (10...9000000 inc/s for linear
50022 | jsmcERR_VELOCITY_NOT_IN_RANGE range motor, 10...100000000 inc/s
for rotative motor)
Acceleration is to Use smaller acceleration
50023 | jsmcERR_ACCE_TO_LARGE (smaller than 1000000000
large )
inc/s"2)
Use correct cycle time setting
Cycle time setting (powerlink bus cycle time >=
50024 | jsmcERR_CYCLE_TIME_FAILURE failure 400us and software task cycle
time >= powerlink bus cycle
time)
50025 | jsmcERR_DECE_TO_SMALL Deceleration is to Use larger deceleration

small

(>=2000 inc/s)
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50026

jsmcERR_DECE_TO_LARGE

Deceleration is to
large

Use smaller deceleration
(smaller than 1000000000
inc/s"2)

50027

jsmcERR_FW_VERS_FAILURE

Firmware version
failure

Use at least XENAX firmware
V3.64D and powerlink bus
module firmware V2.0

50028

jsmcERR_PDO_MAPPING_CHK_FAILURE

Failure during PDO
mapping check

Error in AslOPVInfo() function
block of AslO library

Necessary PDO

Check, if all necessary PDOs

50029 | jsmcERR_PDO_MAPPING_MISSING : . . .
- - - mapping missing are mapped in I/0O Mapping
No data address for Assign valid data address for
50030 | jsmcERR_NO_DATA_ADDRESS_ASSIGNED | error text string 8 .
) error text string
assigned
Check input values DataObiject,
50031 | jsmcERR_SDO_ACCESS_FAILURE Invalid SDO access SublID and DatalLength and set
correct values
Don't enable power until
50032 | jsmcERR_CYCLIC_COMM_INTERRUPTED | CYClic communication | JS_MC_Cyclicin is valid and
- - - interrupted cyclic communication is
running
50033 | jsmcERR_SPAD_FAILURE Wrong set point acknowledge setting
50034 | jsmcERR_INDEX_NOTVALID Index not valid
50035 | jsmcERR_VALUE_OUTOFRANGE Value not in range
50036 | jsmcERR_FC_INPUTS_NOTVALID Force calibration inputs not valid
50037 | jsmcERR_FC_NO_LINEAR Force calibration only with linear motors
50038 | jsmcERR_FC_REF_ERROR Force calibration: Error during reference
50039 | jsmcERR_FC_MOTION_ERROR Force calibration: Error during motion
50040 | jsmcERR_UNKNOWN_MOTORTYPE Unknown motor type
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2.7 Error sources

The error source block can be found in the
ErrorRecord output of the ReadAxisError block. The
table below associates sources number with the
corresponding function block.

ErrorSource Error srouce
1 AXxis error or warning
2 Cyclicln
3 Power
4 Reference
5 MoveAbsolute
6 MoveRelative
7 MoveCyclicPosition
8 Stop
9 Halt
10 AxisErrorCollector
11 ReadAxisError
12 ReadParameter
13 WriteParameter
14 JogVelocity
15 ReadActualCurrent
16 ReadDigitallnput
17 ReadDigitalOutput
18 WriteDigitalOuput
19 SetPDO
20 ForceCalibration

2.8 Error type

The error type is important for error handling.
Because of that, the error type is provided in the error
record in an additional field.

ErrorTyp

Funktionsblock im Fehler

1

Axis error

2

Axis warnung

3

Function block error
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This chapter describes how to put a Jenny
Science axis into operation. Example projects are
used for this purpose

There are three different examples:

Simple Demo
Axis moves to two alternating positions.

Force Limit

Axis drives forward with a limited Force. If the
limited force is reached due to an obstacle in the
forward path, the axis stops and moves back
quickly.

Forceteq

This is an extended version of the Force Limit
example project. This example includes a demo
of force monitoring where 3 sectors are defined.
When the axis detects an obstacle in the forward
path, it will evaluate the sectors and show in
which sector the obstacle was.

All examples are available in profile position
without a virtual (NC) Axis or in cyclic
synchronous position mode with a virtual (NC)
Axis.

3 Example Projects in IndraWorks
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Start TwinCAT3, select “Open Solution from
Archive”, choose the demo project and save it to
your project folder. It is recommended to start
with the “Single Axis” example project

The EtherCAT Slave Information XML for the
XENAX can be installed over
Tool -> Device database

The required XML file can be downloaded from
www.jennyscience.ch under

“XENAX Servocontroller->Firmware Bus Module
->EtherCAT”.

Click add device and select the XML file in the ESI
folder. There are other files in the same folder
but only the XML file is needed.

3.1 Open Project

"l IndraWorks Engineering

File| Edit Miew Project Build Debug Diagnostics Tools Window Help

cl+0
& Project from Version Control..
[=  Exported Project Contents...

Save project

Save project zs...

Save working copy.
Saveall Ctrl+S
Create project template...
Print preview...

Print... Ctrl+P

b @H =Ze

Print settings..
Exit

3.2 ESI XML Installation

Tools | Window Help

@ Compare...
Bemote support »
Drive 4
Update DTM catalog

[ Devicedatebase. |
Libraries 3

[i% Template database...

Automation Interface 3

External applications...

Settings...
Customize...

Opticns..

5 Device database X

Available devices:

String for a fulltext search Vendor:  <all vendors> v I Add devices... I

Name Vendor  Version
#- (i Miscellaneous

+ [ Feidbusses

# [ Logical devices

#-[@ rics

Description Remove devices

[ Group by category  [] Display all versions (for experts only) [] Display outdated versions Details...
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https://www.jennyscience.ch/en/products/download

To install the JS_MC_Lib, open the
“Library repository” over
Tools->Libraries->Library Repository

Install the library which is provided in the same
download as this documentation.

Go online and download the PLC program.

3.3 Library Installation

% Compare...
Remote support
Drive

Update DTM catalog
[ Device database...

Tocls | Window Help

®Q|modempzm

Libraries

-

@ Library Repository...

Template database..,

Automation Interface

Settings...
Customize...

Options...

External applications...

Generate library...

Generate compiled library...

2|

Check library compatibility...

® =

Converting old libraries...

Generate compiled library and install...

i) Library Repository

Location: | System

(C:\ProgramDataRexroth\ndraWorks\2\Managed Libraries)

Edit Locations...

Installed libraries:

Company: | (Al companies)

]

Uninstal
* Miscellaneous)
- Export...
+ pplication
* ndraLogic
+ ndraMotion MLC
* ndraMotion MLD
+ ndrakotion MTX.
* ntern
* ystem
* ‘est Versions (not recommended) Find...
. 2% Use Cases
Detais. .
Group by category Dependendies...
Library Profiles. .. Close

o Application 4

3.4 Download Programm

=

Indralogic

An application 'Application’ is currently on the PLC. As there is no matching

compile information, this existing application needs to be replaced.

Click 'Yes' to download the latest code or "No' to abort.

Details...
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The cyclic synchronous position mode uses
virtual axes. The configuration for those axes can
not be downloaded and must be done by hand.

Select the PLC and click on “Download motion

configuration”.

Switch to parametrization mode P2.

Set the scaling type to Translatory and the motor
is rotative. In most cases, the position data
format should be set to Absolute.

Switch all units to Increments (In) and set the

resolution to 1.

Replace x and y with the values in the table
below. Jerk can be set according to your

application or left at 0.

3.5 Configure Online Parameters (Cyclic Sync only)

File Edit Wiew Project XM21 Build Debug

S @E|f RBo >

Mation [Stop]
- Real axes

UserVarGlobal
[fiij] Library Manager

E CyclicSync2fuxis (FRG)
PleProgCyclic (PRG)
Symbol Corfiguration
@ Task Corfiguration
-2 PicTask

Diagnestics Teols Wi

: 102.168.1.1]

| :

€ | mode(P2] PO [P2] B8 :

Axis Type Speed x Acceleration y
LINAX®,ELAX® 1um/inc 270000000 1000000000
LINAX®,ELAX®100nm/inc 5400000 1000000000
ROTAX® Rxvp 96000000 1000000000
ROTAX® Rxhq 144000000 1000000000

&1Project Explorer X Scaling/units - vAs1 |
[ 1M Motion .
oo B Real aves i |e-v-lo
SR ‘”’:g :"ESM . Sealing type posttion data format
e - vhsis
(5 Sealing O Rotatory
S Eroer o/t (®) Translatory (inear) (O Modula
12 Limt values O Inconsistent scaling 360] mm
@ Settings of status messages
----- ) Operating modes Ferr
& Encoder ares
% Controller axes ... of position data Unit:  mm
[ S0 . _ "
o5 EtherCAT_Master (EtherCAT Master) v LT T
e (] o (CENAX o TEVE) of scoeleration data Unt: mm/s?
=1 Project Explorer -+ X Scaling/unts -vAus1_ Extended scaling/units - vAxis 1|
™ Maton
foo (g Real axes vhxis1 MERR AL
g % W:g :"f:m‘ Scaling type of postion deta
5 Seaing O Rotatory O Preference scaing Fador
@ Scaling/urits Translat CGustomized ent
© g (| ST S o —
1 Limit values ® Absolute
@ Seftings of status messages Moduh %0 In r— Tl w : >
& Oneanames O moen |t v Z
& Encoder axes Velocity data scaling type
s E Cortoleroces O Retatory O Preference scaling Factor
2 BherCAT_Master (EherCAT Master) @ Translatory @ Customized Exponent
e ) Xt (XENAX Xvi 75VB) essaon [ 10]) o
Accsleration data scaling type
O Rotatory O Preference scaing Factor
@® Translatory ® Customized Exponert
Resolution Urit
I Project Explorer v+ X Scaling/units - vAxis1 Motion limit values - vAxis1|
M Mation
_______ s Je-v-lo
E % W:g ?’E: ] [] Position limt value menitoring
&Iy Scaling Actual position value Mot available
H ;@ Sealing/units
i Len® Extended scaing/units Position limit value, positive
) Limit walues Position limit vais, negative
& Motion limit values
o (@) Seftings of status messages ) R
4y Operetng modes Treating the travel range limit violation
t Encoder axes ® als Fehler (gemal Fehlemealdion) als fatale Wamung (Stillsetzung)
------- &3 Controller axes
i sa0l0 Limit values
(=) EtherCAT_Master (EtherCAT Master)
....... [ i (XENAX vi T5V8) Velocity limit valus, positive [ ] nvmin
Velocity limit value, negative -x| In/min
Velocity limit walue, bipolar x| In/min
Acceleration limit value, bipolar y| In/s?
Jerk limit value, bipolar 0/ in/s?
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Press play to start the demo program.

The following subsection will describe 3 different
demo applications in more details.

This demo initialises and powers on the motor.
After that, the demo programs calls
MC_MoveAbsolute with an alternating target
position of 0 and 44’000 increments.

This project demonstrates the force limitation
part of Forceteq®. The axis drives forward with a
limited force. If an obstacle is in the forward
path, the force limit will be reached and the axis
moves back quickly to the starting position.

After power up, a Force Calibration is
performed. During a Force Calibration, the
motor drives slowly from start- to end position
and records friction and cogging. Those forces
are then automatically compensated by the
XENAX®. Such a calibration makes the force
limitation much more accurate.

The Forceteq® demo expands the “Force Limit”
demo program with the features of Force
Monitoring. With Force Monitoring, it is possible
to define force-position sectors. After a drive is
finished, each sector is either in a successful or
failed state. Each edge of a sector can be defined
as entry or exit edge or both. A sector is
successful if the curve entered through an entry
edge and left through an exit edge. The demo
program defines 3 such sectors without an exit
edge. This means that a sector is successful if the
curve does not leave the sector. This happens in
the demo program if an obstacle was detected in
that sector.

3.6 Launch Demo Program

3.6.1 Simple Demo

3.6.2 Force Limit

3.6.3 Forceteq®
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Definition of the 3 sectors:

3k 3k 3% 3k >k %k k Sector I Force 1 3 3k 3k sk 3k ok 3k 3k ok %k 3k %k k k k
Sector IForce Start =0

Sector IForce End = 14000

IForce Low x10mA =-10

IForce High x10mA =30

Sector Transit Config = 4096

Sector IForce Start = 14000
Sector IForce End  =28000
IForce Low x10mA =-10
IForce High x10mA =30
Sector Transit Config = 4096

% %k %k ok ok ok ok Sector I_Force 3 3k 3k 3k 3k ok 5k % ok 5k 5k %k ok k %k ok

Sector IForce Start =28000
Sector IForce End  =42000
IForce Low x10mA =-10
IForce High x10mA =30
Sector Transit Config = 4096

The variables of the main program indicate in
which sector the obstacle was detected.

XM21.Application.PlcProg

Expression Type Value
§ State INT 2022
% blnitDoneBE BOOL
@ bForcecCalibDone BOOL
& StartPosition DINT 0
§ EndPosition DINT 44000
@ IForce_Test UDINT 20
& FT_State INT
WaitTime INT
# TouchSectorl BOOL
% TouchSector2 BOOL
@ TouchSector3 BOOL
& NoTouch BOOL
@ TestErrar BOOL
XM21.Application.PlcProg
Expression Type
@ State INT
# bInitDoneBB BOOL
@ bForceCalibDone BOOL
# StartPosition DINT
#% EndPasition DINT
& TForce_Test UDINT
% FT_State INT
$ WaitTime INT
@ TouchSectorl BOOL
TouchSector2 BOOL
@ TouchSector3 BOOL
& NoTouch BOOL
@ TestError BOOL
# ¢ _loMap J5_MC_ToMap
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This chapter describes how to put a Jenny
Science Axis into operation without a demo
project. It is possible to create a new project or
to add a Jenny Science axis into an existing
project.

File>New—>Project...

Select Empty project and click ok.

4 New Project in Indraworks

4.1 Create Project

E IndraWorks Engineering <TEST LICENSE ACTIVE!=

Eile | Edit View

Project Build

Debug Diagnostics Tools

| New v|ls] Project..  Cirl+ShiftsN
Open v 21 Eie. Ctrl+N
& Jo
Exit
Create new project x
Categories Templates:
--4=) Common Templates
@\u’eﬁiun Controlled Library
Creates an empty project.
Project Compatibility mode
| DemoNewProject | [14v22p2 v

Storage location:

[Cousersves o \Documents\indraWorks',

Cancel Help

29




v " | E N

Add your PLC to the Project.

Give the PLC a name and press next.

Enter the IP address of the PLC.

4.2 Add PLC

%% Project Explorer

=l Close project
B Seveproject
Save project gs..
& Saveworking copy..
Ta, Scan for devices...
Add | @ Add..
Create project template... (@ Cam pool
Change compatibility mede... B FOTcontainer
Validate & HydraulicDrive
Version Contrel v | B indreDiive
= | IndraMotion MLC »| @ IndraControl vx
R O File.. IndraControl XM2
By Compore £ Folder IndraControl X4
i |3 omdms IndraControl L75
> =| veprvcH IndraControl L25
[ = =| VEHNVED IndraCentrol L45
fu Archive. %l VP IndraControl L6S
[& Print preview.. = vH2IvR21
& Print.. Cirl+P =] VRIx/PRIx
Print settings... =] VRd/PRAx
Properties... @ WebComposer startup visualization

Insert IndraMotion MLC XM2

Step 1: General properties
Insetting IndraMotion MLC XM2
Enter Device name, a commert and the author.

Device name XM21
Comment <Please enter your comment here!>
At

Select template.

Insert IndraMotion MLC XM2.

Step 2: Hardware/communication
Select the device corfiguration and specify the communication settings

Device configuration

Device type: IndraMation MLC XM2

~ XM2s00.01-01 ~

Fimiware version. [MLC14VRS

Fimware release ‘ FWA-XM2sss-MLC-14v22.7

Ethemet communication

Engineeing

E—
192.168.1.1 ~

IP address:

PLC gateway:
PLC commurnication

Connection test

localhost ~

TCcP UDP

No communication test performed yet

Execute

Next >>

<< Back
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Press next.

Enable Programmable logic and EtherCAT
Master.

Press finish.

Insert IndraMotion MLC XM2

Step 3: Extended settings
Specfy the IndraLogic and select a templat
Speciy if the offin parameterization for diives is to be supported

PLC properties
[ Secure onine mode

[] Check amay accesses

[] Transmit PLC sources together with the boot application

PLC programming templates
@ Standard Programming language: ST ~
O GAT Wizard
O Empty
Offline parameterization
[ Support offi for drives (5-/P-
B [

Insert IndraMotion MLC XM2

Step 4: Function packages
Select the required function packages

When using a nondicensed function, Bosch Rexroth does not assume any warranty!
Non icensed function packages can oy be used for test purposes for a limited time.
Purchase a fulllicense (see Function Descrintion). in case of pemanent use of the function package!

Order the license of the function packages at Bosch Rexroth.

Function package Material
B | Programmab

Type code

number

R911342837 FWS5-XM2100-MLC-NNVRS-NN-PLC-00

Mation

R511344243 FWS-XMZ200-MLC-NNVRS-NN-PLC-00

il

Technoboay

[2] Robet Cortrol

Hydraulics

OFC UA

Open Core Interface
EtherCAT Master

Qoogooo

Desorption.

PLC runtime according to IEC €1131-3 3rd Edition

<< Back Next >>

Insert IndraMotion MLC XM2

Step 5: Interfaces
Select the interfaces you want to use.

Ethemet (XF5) Nt used

| Not used

2

[Nt used =)

| Not used |

sercos (XF1/XF2) | EtherCAT Master v|
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Enable process data status PDO.

Add the XENAX® Xvi 75V8 or Xvi 48V8.
The XENAX® can only be selected if it was
installed as described in section 3.2 ESI XML

Installation.

4.3 Config EtherCAT Master

¥ Project Explorer

&--~Z] DemoNewProject
~(2) General Module Folder
[ XM21

10 Logie

-} Application

@ UserVaGiobal
oo ) Library Manager
- [] PlcProg (PRG)

2 Symbol Carfiguration
-~ (B8 Task Configuration
& PloTask

r (EtherCAT Master)|
. i

Start screen EtherCAT_Master |

General  Sync Unit Assignment  Distributed Clocks  Eof

CoE P Information

General

Cycle time: 2000 ps

EtherCAT. ™

State machine
Master state after downloads
Master state after upload: | OP -
[ ] Slaves have to reach the master state

(=) options

[] Use LRW instead of LWR/LRD

4.4 Add XENAX

File Edit View Project EtherCAT Master

Ga@EF S B0 > #ime AABAQ[A i hFEIG @m0

=] @ DemoNewProject
General Module Folder
HM2Z1

2] Logic
-~ £} Application

- (gl UserVarGlobal
fip Library Manager
5] PleProg (PRG)

=12 Symbol Configuration
-~ Task Configuration
tone 83 PleTask

Build  Debug

l Create channel for process data msl [Apply to all slaves|

Diegnostics Tools Window  Help

i G Applic

v m Add.

B Browse Cross References

Slave »
H Browse Call Tree

4 BoschRexothAG » |

Jenny Science AG b |[_i XENAX Drives >|[—ﬁ XENAXXi75v8 ||
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Add the installed JSC_MC_Lib.
Installing the library is described in 3.3 Library
Installation.

Also add the following libraries to the project:
ML_TechBase
SysTypes
SysTask

4.5 Add Libraries

1 Project Explorer - 2 x

= (5] DemoNewProject

) Library Manager

<o @8 Symbol Configuration
-~ (Z§ Task Configuration
& PleTask

P s2.0
-5 EtherCAT _Master (EtherCAT Master)
e () Yok (XENAX Xoi T5V8)

Library Manager |

Add library [ Delete library | 5] Ploceholders | il Library repository fers

Add Library

String for a fulltext search...

Library Company
&
i
%
%
LoDrVCIFYProfbusDCIA System
LoDryProfinetDCIA System
| | Jenny Science ||
RIL_Pase System
SysSafetyFmare System
Advanced

Lo ) concal

“Project Explorer 2 X

Xui | PlcProg. Library Manager |

-3 DemoNewProject

21
15} @ﬁ Logic
-} Application
@ UserVarGlobal
i) Library Manager
|Z] PIcProg (PRG)

-3 Symbol Corfiguration
1~ Task Corfiguration
& PloTask
52010
- BherCAT_Master (EtherCAT Master)
[ vi (XENAX Xvi 75V8)

2 Add library 3 Delete library | 5] Placeholders | (ff Library repository
Add Library X
techbase
Match Library
MX_TechBase
MB_WriteExpectivindow M__TechMotionBase
8 _TouchProbeContinuous ML_TechMotiongase
B_TouchProbe M__TechMotionBase
MB_InitTouchProbe M__TechMotionBase
8_AbortTrigger ML_TechMotiongase
IB_WriteExpectWindow MX_TechMotionBase
MB_TouchProbeContinuous MX_TechMotionBase
IB_TouchProbe MX_TechMotionBase
B_InitTouchProbe MX_TechMotionBase
MB_AbortTrigger MX_TechMotionBase
IB_WinderTensionCiriSpeedType01 MX_TechWinder
MB_WinderTensionCtriSpeedTyped1 RMB_TechiWinder
Advanced Cancel
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This section is only required for profile position

mode.

Copy the code from

1_Simple_Demo_Profile_Position into the

current project.

Only enable the two required PDOs. There are
two additional PDOs which can be enabled for

additional features.

Rx | Tx

required PDOs

PDO 5 | PDO 5

Optional PDOs

PDO 6 | PDO 6

Map all PDO channels to a variable in the

_IOMap structure.

4.6 Profile Position

4.6.1 Copy Code

S Project Explorer >~ X

PlcProg |

=--Z] 1_Simple_Demo_Profie_Postion_Mode_1
() General Modue Folder
(@ Project Settings

= XM21
@ UserVarGlobal
i) Library Manager
[£] PleProg (PRG)

% Symbol Configuration
([ Task Configuration
. & PloTask
[ sai0
1 BiherCAT_Master (EherCAT Master)
[ X (XENAX Xvi 75V8)

1| PROGREM PlcErog
2| var

State : INT; (*-1
bInitDoneB8: BOOL; (

StartPosition : DINT
EndPosition  : DINT :
_IoMap

10 instis_MC_Init

11] instd5_MC_Cyclicln
1nstds_MC_CyclicOut
instds_MC_Power

1nsTIS_MC Reset
1instis_MC_Reference
instI5_MC_ Movelbsolute
1nstIs_MC_MoveRelative
instdS_MC_JogVelocity
1nsTIS_MC_ReadAetualPosition
20 instis_MC_BxisErrorCollector

: J5_MC_IoMap;

: JS_MC_Tnit:

: 35_MC_CyclicTn;

: J5_MC_Cyclicut;

: JS_MC_Power:

: J5_MC Reset;

: JS_MC_Reference:

: J5_MC_MoveRbsolute;

: JS_MC_MoveRelative;

: JS_MC_JogVelocity:

: J5_MC_ReadictualPositic
: JS_MC_AxisErrorCollecte

4.6.2 PDO Mapping

7 Project Explorer * B

BB mode4)
nitDoneBB AND ImcStatus

€ 1instiS_MC_Init.OperationMode
7 insti5_MC_Init.Slavelddress

-Rdmin.ModeStatus_BS THEN //

*= gcJs_MC.JSMC_MODE_PROFILE

8| instIS_MC_Init.IoMap := ADR(_ToMap);

s instdS_MC_Init();

Statsorcen | EtherCAT Master /. Xwi| PlcTask | PlcPrc

emoNewProject
-3 General Module Folder

General SyncManager  Expert Process Daml Process Data ISiarm
—e

UserVarGlobal
Il Library Manager
2] PlcProg (PRG)
B8 Symbol Configuration
=] @ Task Corfiguration
P g2 PleTask

Target Position
Profilevelocity
Profile Acceleration

S-Curve Profile
vl 16#1614 RxPDO 6
Limit I_Faorce

Select the Cutputs Select the Inputs
lw| 16#1613 RxPDO 5 [v 16#1A12 TxPDO 5
Controlword Statusword

Position Actual Value

Process Status Register
v 162#1A13 TxPDO 6

1_Force Actual

Digital Inputs

o
Physical outputs
[ 16#1615 RxPDO 7
Library Manager E|

General SyncManager Expert Process Data  Process Data  Startup Parameters  CoE = 1/0 Mapping 0 Ir
Find Filter Show all -

Variable Mapping Channel

+-"§ Application.PlcProg. _IoMap. pstTxPDO. uiControlword_I6040 i Controlword

+ Ty Application.PlcProg. _IoMap. pstTxPDO.dTargetPosition_IG07A "% Target Position

+- " Application.PlcProg. _IoMap.pstTxPDO . udiProfilevelodty_I6081 " Profile Velocity

+- " Application.PlcProg. _IoMap. pstTxPDO.udiProfileAcceleration_I6083 k) Profile Acceleration

+- Ty Application.PlcProg. _IoMap. pstT«PDO.udiS_CurveProfile_I12000 " S-Curve Profile

+ " Application.PlcProg. _IoMap. pstTxPDO. uiLimit_I_Force_I6073 " Limit I_Force

+- " Application.PlcProg. _IoMap. pstTxPDO.udiPhysicalOutputs_T60FE_S01 k) Physical outputs

+- 4% application.PlcProg. _ToMap.pstRxPDO. LiStatusword_I6041 " Statusword

+- 4 application.PlcProg. _ToMap. pstRxPDO. diPositionActualvalue_T6064 ) Position Actual Value

+- 4% application.PlcProg. _loMap.pstRxPDO. diProcessStatusRegister_12006 " Process Status Register

+- *% ppplication.PlcProg. _IoMap.pstRxPDO. dil_ForceActual 12005 " 1_Force Actual

+- 4% application.PlcProg. _ToMap. pstRxPDO. udiDigitallnputs_I60FD K] Digital Inputs

+- 4% application.PlcProg. _loMap. pstRxPDO. bW cState "% PdStatus
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Compile and make sure there are no errors.
Go online and press play.

This section is only required for cyclic
synchronous position mode.

Copy the code from
1_Simple_Demo_Cyclic_Sync into the current
project.

Only enable the two required PDOs. There are
two additional PDOs which can be enabled for
additional features. PDO4 transmits velocity and
acceleration of the virtual nc-axis. This improves
accuracy for high dynamic profiles.

Rx | Tx
required PDOs
PDO 1 | PDO 1,2
optional PDOs
PDO 3 | PDO 3
optional PDO for high dynamic profiles

PDO 4 |

Map all PDO channels to a variable in the
_IOMap structure. There are two Statusword
channels. Only one of them needs to be
mapped.

a Application

4.6.3 Launch Project

4.7 Cyclic Synchronous Position Mode

4.7.1 Copy Code

I Project Explorer - B

X

PlcProg |

=---(Z1 1_Smple_Demo_Profiie_Postion_Mods_1
£+~ General Module Folder

3 Project Settings

21

21 Logc

=€} Application
i (gl UserVarGiobal
i ) Lbrary Manager

5

PleProg (PRG)

----- & PlcTask
[ s2.0

Xvi (XENAX Xvi 75V8)

®2 Symbol Configuration
Eo--( Task Configuration

- 5p= EtherCAT_Master (EtherCAT Master)

PROGRAM PlcProg
VAR
State : INT;
bInitDoneBB

StartPosition : DINT
EndPosition  : DINT
_ToMap
instd5_MC_Init
1nstJIS_MC_CyclicIn
instd5_MC_CyclicOur
instis_uC_pover
instd5_MC Reset
insti5_MC Reference
1nstd5_MC_MoveRbsolute
instd5_MC MoveRelative
1nSTIS_MC_JegVelocity
instd5_MC ReadActualPosition
instd5_MC_AxisErrorCollector

J5_MC_ToMap:
: J5_MC_Init;

i J5_MC_Cyclicln;
J5_MC_CyclicOuc;

: J5_MC_Pover:
JS_MC_Reset:

: J5_MC_Reference;

i J5_MC_MoveRbsolute;
J5_MC MoveRelative;

i J5_MC_JogVelocity:
J5_MC_ReadActualPositic

i J5_MC_AxisErrorCollectc

4.7.2 PDO Mapping

in BB mode)
bInitDoneBB AND ImcStatus

//€all MC Init

instd5_MC_Init.Operationtode
1nstd5_MC_Init.Slaverddress

Admin.ModeStatus_BB THEN //

geJS_MC. JSMC_MODE_PROFILE

instd5_MC Init.IoMap := ADR(_ToMap);

1nSTIS_MC_Inic);

Project Explorer v r X EtherCAT Master / Xwi | Library Manager |
smoMewProjectCC
P Data i
) General Hodule Folder General Startup Parameters CoE ¥ I/0 Mapping
[ Project Settings Select the Outputs Select the Inputs
IndraMation Mic1
Name Mame
= @1] Logic
o Application |v| 16#1600 RxPDO 1 v 16#1A00 TxPDO 1
@ UserVarGlobal Controlword Statusword
il Library Manager TargetPosition Position Actual Value
PlcProg (PRG) [ 16#1601 RxPDO 2 Following Error Actual Value
5 Symbol Configuration v/ 16£1611 RxPDO 3 [ 1621401 TXPDO 2
@ Task Corfiguration i 4
i 52010 Limit I_Force Statuswor:
-

aster)

Physical outputs
[]16#1612 RxPDO 4

Velocity Offset

Torgque Offzet

Process Status Register
v/ 16&1A10 TxPDO 3

I Force Actual

Digital Inputs

[ 16#1613 RxPDO 5 {exch|
Controlword

Target Position

[ 16#1A11 TxPDO 4
[ 16&#1A12 TxPDO 5 (excluded

Statusword

P B3l bl it Pemibimm Acbeml Ualion
General ProcessData  Startup Parameters Cof = 1/OMapping  { Information
Find Filter Show all 4
Variable Mapping  Channel
+-"% Application.PlcProg. _IoMap.pstTxPDO uiControlword_[6040 "% Contralweord
+ K@ Application.PlcProg._IoMap. pstTxPDO.diTargetPosition_IS074 "% Target Position
+- g Application.PlcProg._loMap, pstTxPDO, uiLimit_I_Force_I5073 " Limit I_Force
+-g Application.PlcProg._loMap, pstTxPDO.udiPhysicalOutputs_I60FE_S01 " Physical outputs
+-"% Application. PlcProg. _ToMap.pstTxPDO. divelocityoffset_I16081 " Velocity Offset
#- "% Application. PicProg. _ToMap.pstTxPDO. TorqueOffset_I6082 "% Torque Offset
+ - % Application.PlcProg. _loMap. pstRxPDO.uiStatusword_I6041 "% Statusword
+- *p Application.FlcProg. _loMap.pstR¥PDO. diPositionActualvalue_Ts064 "% Position Actual Value
+.- *p application.PlcProg._IoMap.pstRxPDO. diFolowError ActualvValue_T60FS "% Following Error Actual Value
+ Statusword
+- 4% Application.PlcProg. _loMap. pstRxPDO.diProcessStatusRegister_12006 " Process Status Register
*- 4% Application.PlcProg. _loMap. pstRxPDO.dil_ForceActual_12005 " I_Force Actual
+ - % Application.PlcProg. _loMap. pstRxPDO.udDigitalInputs_I60FD " Digital Inputs
+- 4 Application.PlcProg. _loMap.pstRxPDO.bcState "% PdStatus




The motion function package can be added in
the properties of the PLC.

Enable the function package Motion und press
OK.

Press Ok.

Now, a virtual axis can be added.

4.7.3 Add Virtual Axis

EH Project Explorer

E-(Z}] DemoNewProjectCC
EZI General Module Folder
I Project Settings

|j' Open
Add b
1:] Mew view

Properties - XM21 X

General Hardware/communication Extended settings Funclion package  interfaces
When using a nonicensed function, Bosch Rexroth does not assume any waranty!
MNaricensed function packages can only be used for test puposes for a limited time
Purchase a ful icense (see Function Description), in case of pemanent use of the function package!

Order the license of the function packages at Bosch Rexroth.

Function package Materal Type cods

number

R911342838
R911344244

FWS-XM2100-MLC-NNVRS-NN-MOTION-00
FWS-XM2200-MLC-NNVRS-NN-MOTION-00

Hydraulics.
OFCUA

Open Core Interface
EtherCAT Master

[S][mj[w)n]i=]js o) §

Description:
Fi based control of single- and mt- et

o) o 1 e
Change list x
. ’ The function package selection has been changed!
No datais lost due tathe change.
Bement Notice:
[ xuz21
B Logic
1} rpplication
M Motion The element is added.
B Real axes The element is added.
R Virtual axes The element is added.
R Encoder s The element is added.
R Controller axes  The elemet is added.
[ swlo0
= EtherCAT_Master.
[ xvi (KENAX X.
Status preview: || Added clements: 5| Deleted elements: 0 || Warnings: 0
[T ol

E| M Motion
-5, Real axes

‘ Axis overview...

& k] Parameters b
- [ i (XENA) Export...
Import..
Compare...
Paste Crl+V

Edit ECAD rescurce identifier...

Print preview...

Print... Cirl+P

Mew view

Ol A

36



Insert virtual axis

Name the axis and press Next. | “mamemese Es
Enter Device name, a comment and the author.

The name will be used later to reference the T —

Device name

axis. Comment <Please enter your comment here!>

Author

Select template..

I Next >> I Cancel Help

[insert virtual axis |

. |
Index number of the axis can be selected. | str 2 Configuation &

Corfiguration of the new axis
‘ Enter the axis-specifically settings. ‘

Auis type Configuration of a virtual axis

‘ ) Real ais Auis number |
D Vitual axis

‘ O Encoder axis |
QD Link axis

QD Controller axis

<< Back Cancel Help

IF bInitDoneBB AND ImcStatus.Admin.ModeStatus_BB THEN

JS_MC_Cyclicln requires the reference to the 1| 50 0ot s e s i rase porses e e

. . 3z
virtual axis. 33 IF insti5_MC_Cyclicln.Erzor AND State <> -1 THEN (¢ Communication Erzor occursd? 4)
N state := 90;
as END_TF
3¢ -
37 CASE State OF
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Set the scaling type to Translatory and the motor
is rotative. In most cases, the position data
format should be set to Absolute.

Switch all units to Increments (In) and set the
resolution to 1.

Replace x and y with the values in the table
below. Jerk can be set according to your
application or left at 0.

4.7.4 Configure Virtual Axis

Project Explorer v o “7"“‘“”
£ 1M Wotion -
8 Real axes vAxis1 v|4 ¥ v‘ 9
o' ‘”“ﬂ‘fé‘ e Scaing type position data format
H =] - vhuds
B O Rotatory

2 Scaing

caling/units
ended scaling/unts

(£ Limt values
D Settings of status messages
[ Operating modes
% Encoder ares
& Controller axes
| s210
£ % EtherCAT_Master (EtherCAT Master)
S ] o (XENAX Xui 75V8)

l (®) Translatory (inear) I

() Inconsistent scaling
Resolution ...

of posttion data

of velocity data

.. of acceleration data

() Modula

Unit:  mm
Unit:  mm/min

Unit:  mm/s®

& Project Explorer > X Scaling/units - vAxis1_ Extended scaling/units - vAxis1 |
S0 Molion
i 1B Redlaxes vhxisL |e-v-lo
- % V‘:g ol Scaling type of position deta
i ~whis
) Sealing © Rotatory O Preference scaling Factar
© Scaling/urits @® Transiatory @ Customized Exponert [J
- @ B || ——— on
1) Limkt values ® Aosolute
@ Seflings of stafus messages O Modulo 360 In Resolution 10§ Un in v
{3 Operatng modes (-
o é Encoder axes Velocity data scaling type:
i Controller axes
f o O Rotatory O Preference scaing Factor
)& EtherCAT_Master (EtherCAT Master) @ Translatory (@ Customized Exponent
: i (XENAX Xvi 75V
G Fesaion vt
Acceleration data scaing type
O Rotatory (O Preference scaling Factor 1
(@) Translatory (@ Customized Exponent 0|
Resolution Unit infs? v
‘I Project Explorer > * X Scaling/units -v/xis1_~ Motion limit values - wAxis1|
ElIM tion
Axis1 ME A4 v| Q
....... & Real axes LEXE 9
Virtual S _
= % fualases ["] Position limit value menitering
Y 1 - vAxis]
Ei3) Sealing Actual posttion value Not available

@ Scaling/units
| L@ Edended scaling/units
) Limit values
Lo (8 Mction Imit values
i (D) Settings of status messages
£ Operating modes

------- % Encoder axes

....... @ Controler axes
[ s20..0
=& BtherCAT_Master (EtherCAT Master)

m Xui (XENAX Xvi 75V8)

Position limit value, positive

Position limit value, negative

Treating the travel range limit violation

® als Fehler (gemak Fehlemeaktion)

Limit values
Velocity limit walue, positive
Velocity limt valus, negative

als fatale Wamung (Stilsetzung)

invmin

-/ Insmin

Axis Type Speed x Acceleration y
LINAX®,ELAX® 1um/inc 270000000 1000000000
LINAX®,ELAX®100nm/inc 5400000 1000000000
ROTAX® Rxvp 96000000 1000000000
ROTAX® Rxhq 144000000 1000000000

The bus cycle time defines how often the
position of the virtual axis is transferred from
the PLC to the XEANX®. The valid range for the
cycle time depends on the PLC type.

Velocity limit value. bipolar

Acceleration limit valus, bipolar

Jerk limit value, bipolar

4.7.5 Configure Cycle Time

x| In/imin
y| s

Q) in/s?

FlProject Explorer - & X

Scaling/units - vAuis1

EtherCAT Master |

() Limit values
® Moation limit values
- @ Settings of status messages

GEF\ETE‘I Sync Unit Assignment  Distributed Clocks  Eof CoE

EtherCAT.

e * General

- perating modss

. Encoder ares Cycle time:
@) Controller aves State machine

& |‘.E= BiherCAT Wiaster (EerCAT Wasten |

B E e

Master state after download: | OP

@ Information

Master state after upload: | OP v
[] Slaves have to reach the master state

() options
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The motion cycle time can be set under
Motion—> cycle times

Set the Motion cycle time and sercos cycle time
to the same value as the EtherCAT Bus cycle
time.

Also the Task, where the JS_MC_Lib functions
blocks are called, must be called with the same
cycle time.

Axis ovenview...

sy
il @ g

Cycle times

Axis stop overview

|ra Project Explorer v r X Cycle times - XM21 |
™M Mation 9
B, Real aves et °| lo
=gl Virtual axes Cycle times setting
G 1 i 2000)
g Mation cycle ime: [ 2w
o @) Scaling/units Sercos cycle time: ’—Z“W‘ i
© Extended scaing/Units

B[ Limt values
e (@) Motion limit values
@® Settings of status messages
- 2) Operating modes
@ Encoder axes
B3 Controller axes

Motion calculation settings
Watchdog sensitiviy:
Eror count

Total emor count

Reset emor counter

erCAT Master)
] Project Explorer - & X PlcTask | ad
E---(F] DemoNewProjectCC Corfiguration

-3 General Module Folder
. Project Settings
& XM21
B Loge
-G} Application
i fgl) MicVarGlobal

Lo fgh UserVarGiobal

i ffff) Library Manager

: MotionProg (PRG)
=]

PlcProg (PRG)
{00 @8 Symbol Corfiguration
E3-{Z Task Corfiguration

E-- M Motion
B, Real axes
e G Vintial Axes

Priority ( 1..20 ): \5

Type

Cydic

22 IIntewa\(E.g‘ te200me); [2

=

Watchdog
Enable

Time (e.g. £200ms): 10

=

Sensitivity: [2

39



4.7.6 Online Configuration

Download the motion configuration.  : 192.168.1.1| =} N =2 "R

GoOnline : & Application ¥ |93 S5 » m |

Switch to parametrization mode P2. € | mode [P2] P8 BB

Some configurations are not downloaded to the
PLC. They can only be changed online. Because
of this, the steps in chapter 4.7.4 Configure
Virtual Axis and 4.7.5 Configure Cycle Time must
be done again while online.

4.7.1 Launch Project

Put the PLC in run mode. If the axis does not  : £} Application [#¥ | o ’,§| vl m

move, power the PLC and the XENAX® off and on
again.



This instruction manual contains copyright
protected information. All rights are reserved.
This document may not be entirely or partially

copied, duplicated or translated without the
prior consent of Jenny Science AG.

Jenny Science AG grants no guarantee on, or will
be held responsible for, any incidents resulting
from false information.

Information in this instruction manual might be
subject to change.

Jenny Science AG
Sandblatte 7a
CH-6026 Rain

Tel +41(0) 41 455 44 55
Fax +41 (0) 41 455 44 50

www.jennyscience.ch
info@jennyscience.ch

© Copyright Jenny Science AG 2020



