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FirstSteps - IndraMotion MLC

1 FirstSteps - IndraMotion MLC

1.1 Technical requirements
PC, Pentium 4, 512MB RAM, 1.5GB Harddisc capacity, WindowsXP with SP 1
or Windows2000 with SP 4, IndraWorks MLC installed.
Control, type "IndraMotion MLC L40", actual firmware loaded
® |P-Address is known
e  Control is connected with the programming device via Ethernet
Drive controller, type "IndraDrive M", actual firmware loaded
e  Drive controller is connected to the control via SERCOS
®  The address of the drive controller in the SERCOS-Ring is known
or, if no drive is available, a bridged SERCOS-Ring.
The creation of these requirements is described in

®  Rexroth IndraControl L40, Project planning, DOK-CONTRL-IC*L40*****-
PRO2-EN-P and

e  System Description IndraMotion MLC, online help.

1.2 User philosophy

The Motion-Logic-Programming tool integrates itself in the IndraWorks envi-
ronment (figure below).

IndraWorks Engineering
File Edit VWiew Project RAl Diagnostics Tools  Window  Help
S5 2 % B0 o 58 2|7 [ A Jwaoemsau] pe[m][E]F | | A @ cearenor (8)
MLC_FirstSteps IT‘Eninsh (United ... = Device status - Micl | 4 b x| Lbray Sooooeoiee——= X
g E MLEﬁﬁlr:tSteps B Device address  IP address Contral name totion mode Drive and Control
[[E:'j Logic 0 | 1010473201 | Micl | Operatingmode {8 Hne
- LB IndraDrive
= POU .
& ¢ System diagnostic EBE RN, Motion ready, PLT in run @ Clear emor | - {[E] IndraMotion MLC L40
FlcProg L
MotiorProg | 5 User name (3) wolkharnm
Task. -
= ’ S Firmware version ChL40s-MLs-02416.033 more details...
- Global variables
B 11 ation L System time of the PLC 141842006 12:16:44 PM PC--Cantrol
I?----..?aealF?;:s Auiz-Mo. | A | T_l,lpe| Designation | Diagnogiz | Positi0n| Mation | Status bits
(2) EI% Virtual axes E; 1 - Wik WAl Axiz iz in 'Continuous Motion' 2501203 Continuos Motion --VR- (4)
- g} AT Ab 2 1 Real RA&1 Az is in 'StandSHl 353.7482  Standstil §-VR-
""" 5 Encoder axes Parameter group %]
------ Link. axes = =
o [ &
= 5} Onboard 140 I ERE IR IR
Source IDM |Name |3¢ |Value |Unit |E0mment
d Mlc1 o CO00:C-0-0030  Cantrol name Ml - (6)
Wil ... | A-0-0002 Az name YAl
DOFM .
""" gz Profibus/t 4 | | > Wisualization
Bl 4z SERCOS = :
B B RAT - Feriphery
oNfor SO 0@D [ < b =
d I ILI Hame asiname Infarmation:
Status oK (5) _
“Workspace x Min - Bexroth HHC100 Serie 3 -
Max =
VYalue Rl
4] | B©
(7) |orine |55 .= | LIC]
0] Title bar, IndraMotion menu .....®@..Project navigator (device display)
® Workspace with sheets............. @®..Library with device info
® Parameter editor.... ®..Parameter group
@) Status line........ccoevvveeiieiine. ®..Symbol bar

Fig.1-1: IndraWorks-(Motion-Logic-Control)-Desktop
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A concrete project (2) is generated with devices from a library (4) inserted
per drag&drop. Parameterizing and programming can follow.

1.3 Conceptual formulation of the first IndraMotion MLC-Project
Given is avirtual axis, which shall move with a constant velocity. This axis works
as a master axis for a real axis, which is coupled by a gear unit.

The real axis contains a drive "IndraDrive M", which is connected via SERCOS
Ring to the control "IndraMotion MLC L40".

The processing is also traceable without drive till section "Recording of the
movement of axis VA1 (Trace)", page 20, the real axis must, after its config-
uration, section "Add real axis to project", page 8, be deactivated.

14 From the conceptual formulation to the moving axis
1.4.1 Reset control

By previous use, the control may contain old program elements, parameriza-
tions and PLC-Data, which are removed in this step by clearing the memory.

BOOT 181
TS e

Fig.1-2: Reboot of the control

After switch-on of the control, both outer buttons, <ESC> and <Enter> below
the display, must be pressed at the appearance of text BOOT 1.01 until the text
BOOTSTORP is displayed. Subsequently both inner buttons must be pressed;
now the text REBOOT appear. Then the buttons may be released.

The control run up to BB STOP, the memory is cleared, the motion component
is ready and the PLC-Component is stopped in its execution.

1.4.2 Start IndraWorks and create project

Start IndraWorks from the desktop via Icon.
The loaded IndraWorks-MLC-Desktop shows the following start picture:
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E IndraWorks Engineering - Startup picture H=]E3
Eile Edit “iew Project  Diagnostics Tools  Window — Help
Eéﬂj|‘}{,@|ﬂ ﬁggm%l-.l dED.D.D.DlPZBB| |-_-|$Oclearerror

b4

Project explorer So6e= x 4 b x | Library

Startup picture |

Drive and Control

fB Hne
B IndraDrive
8] Indrabotion ML L40

_ Open an existing project or create a new one.

rMewproject—————————— Existing project
;D Create an emply project _I_j Open project
T, Scoan for devices 171 Restore project

— Recently opened prajects

Workspace SSee—= X

Yisualization

[~ Hide on next startup
Periphery

Fi

Infarmatian:

IndraMotion MLC L40, Inline Bazed Sernes
with PWA-CMLAD™-ML™ - Firmware

< | ) i
[ | [

Fig.1-3: IW-MLC-Desktop after start of IndraMotion MLC

The subsequent to be generated device configuration for the solution of the
conceptual formulation is administrated in a project.

Create a new project by dialog New project/Create an empty project (or via main
menu File/New/Project):
A name and the directory for storing the new project must be determined.

The project shall be named "MLC_FirstSteps":

Create Mew IndraWorks Project E1

I arme:
|MLC_FirstSteps

Dhirectan;
IC:'\DD FIIME ~1hwalkhammiEigene D ateien Bromze. . |

Project will be created in;
IE:\DEIKLIME’”1 wwalkhammhEigens DateiensMLC_FirstSteps

Froject language:

IEninsh[UnitedStates] j Fants. . |
Create I Cancel | Help I

Fig.1-4: Edit a project name
As the directory you can use the default setting, or via button "Browse" select
another directory, resp. create a new directory.

So a new project is created:
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E IndraWorks Engineering

File Edit “ew Project  Diagnosktics  Tools

A g% m@d|o 5% 5]
MLC_FirstSteps (English {United States)i* == =
-------- - MLC_FirstSteps

Fig.1-5: A project is created

= At the first project in the project navigator, a project folder with the
same name is created automatically, where other projects may be
added in the future.

1.4.3 Add control to project

At first expand the display of the devices in the library up to the designated
device:

Lil:lrar':,-' _—

Drrive and Cantral

Wigualization

Feriphery
Fhd

|nformation:

IndraMotion MLC L40, Inline Based Series
with PwWA-CML40*-ML" - Firmware

Fig.1-6: Expand of the libray

Set the focus by using the left mouse button to the control
"IndraMotion MLC L40" below the folder "Drive and Control" and hold the button
pressed:

Litlr'ar":,-' W

Dirive and Caontral

IE= Hno
& Indralirive
[E] Indratotion MLC L40

3

IndraMotion MLC L40, Inline Based Series
with FWA-CML40*-ML* - Firmware

Fig.1-7: Selection of the "IndraMotion MLC L40" in the device library

At pressed left mouse button, drag the control into the project. Position the
mouse to folder "MLC_FirstSteps" and release the mouse button:
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E IndraVWorks Engineering

File Edit View Project Diagnostics  Tools

A g s 2@ « 88

MLC_FirstSteps (English (United States))* == x

Fig.1-8: Insertion of "IndraMotion MLC L40" into the actual project

Now a wizard appears; by means of it you can make all necessary settings in
two steps within the actual project for the use of the device
"IndraMotion MLC L40".

In step "General settings" (following figure) the device name, a comment to this
device and the author must be entered. You can use the default values (a com-
ment is optional), or you can change them. Then click to "Next".

Stepl: General settings

Inzertion of an IhdraMationMLC L40 HHEE
Enter device name, a comment and the authaor

Device name IMIc'I

Comment <Inzert your comment, please. » ;I

Author Ivolkhamm

<< Back | Mest »> I Cancel | Help |
Fig.1-9: "General settings" in the device wizard "IndraMotion MLC L40"

In step "Configuration" (following figure) the firmware version must be set to
MLCO2VRS and also the IP-Address of the IndraMotion MLC L40 (otherwise
no communication to the control is possible).
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Insert IndraMotionMLC L40

Step 2: Configuration
Configuration of the IhdrabdotionbLC L40 HHEE
Enter IP-4ddress and PLC programming language

— Device configuration bdlcl
[ metrahtation MLC Lao

Device lype

Firmnwware wersian IMLCDEVRS

Firrnware releaze IFWA—CMHD*-ML*-D?W &

r~ Communication driver ethernet

\_IL Ledlef)«]

Driver type IEthernet
|P address |1 010473211 VI Connection test
Result of Connechion ta the MLC successful:
connection test

Device name: Cantral name

Author:

Indralogic
FLL Fragramming CIL b < FES (CFC £ ST  SFC
lanauaas
< Back | Cancel | Help |
Fig.1-10: Step "Configuration" in device wizard "IndraMotion MLC L40"

The "Connection test" checks, if a control with this IP-Address exist (Ping) and
responses with the device name of the control and the name of the actual user
(author). Both may be different to the preset device name and author in the
previous figure.

In the lower part of the dialog window you have the possibilty to select another
PLC-language as the proposed for your future programs. Then click to "Next".

Now you can activate the function modules. For our work no change is required
here. Please click on "Finish"

Insert IndraMotion™LC L40

Step 3: Configuration
Configuration of the IndrakotiontLC L40 HHEE
Ingert the used function modules

DF Orboard  Profibus/S

Ethamet| PSlave [~ EtheMetlP Slave

Fi1 [notinsetted =]
Fi2 [rotincetted =]
Fi3 [rotincetted =]
Fiv4 [rotincetted =]

< Back | Einizh I
Fig.1-11: Step "Configuration function modules”

In the following waiting time the IndraLogic-Subproject, which belong to the
IndraMotion-Project, is created in the background.

So the device "Mic1" of type "IndraMotion MLC L40" is added to the actual
project:

Cancel | Help |
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MLC_FirstSteps (English (United States.., >

= & MLC_ FirstSteps
= [F] Ml
fﬂ Logic
E| M kaotion
! g Real axes
B2 Vinual axes
t‘ Encoder ares
- B Link awes
B Tﬁ Onboard 140
...... A2 Irline 140
...... B Prafibus/M
...... <= SERCOS

Fig.1-12: "Mic1" of type "IndraMotion MLC L40" is added to the project

144 Add virtual axis to project

Unlike real axis, which may run at different interfaces, e.g. SERCOS or Profi-
bus, and must be declared accordingly, a virtual axis must only be declared. In
the project navigator click with the right mouse button to folder Motion/Virtual
axis and select in the PopUp-Menu the entry "Add a virtual axis".

= M Mation

""" t. Add a virtual axis

e E LIFIEaRes I

Fig.1-13: Declaration of a virtual axis

Analog to the entry of the Mic1 a wizard supplies the required dialog windows
for completion.

Properties - YAl

Stepl: General settings i
Including a new axiz -ﬁ
Enter an axis name, a comment and the authar

Device name a1

Commet irtual master axis ;I
-

Author Ivolkhamm

£¢ Back | Mest > I Cancel | Help |

Fig.1-14: Dialog "General settings" for a virtual axis



8/29 Bosch Rexroth AG | Electric Drives Rexroth IndraMotion MLCO2VRS | Training Manual
and Controls

FirstSteps - IndraMotion MLC

Insert new axis

Step 2: Configuration '|_
Configuration of the new axis -ﬁ
Enter axiz type and axis zpecific settings

iz type
1+ Virtual axis
" Encoder axis
" Real axis

" Link axis

Az azsignment

Axiz number I 1

<< Back | Finizh I LCancel | Help
Fig.1-15: Dialog "Configuration" for a virtual axis

The axis number "1" may be used alternatively to axis name "VA1".

1.4.5 Add real axis to project

= The activities for a real axis must only be performed if actually a
drive is existing, or you deactivate the axis as shown at the end of
the section!

The in principle procedure is analog to "Add control to project", page 4:

In the drive explorer, focus the drive controller IndraDrive below the folder "Drive
and Control" by the left mouse button and hold the button pressed (following

picture).
Lil:lrar':." _—
Drive and Control |
[ Hne
=3 ndralirive
[[B] Inchahotion [3.C L4D
Fig.1-16: Selection of the drive from the library

Drag at pressed left mouse button the drive into the project.
Position the mouse to "SERCOS" below "MIc1", and release the mouse button:
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MLC_FirstSteps (English (United Stakes,., €

= @ MLC_FirstSteps
- [F] Micl

Tﬂ Logic

=l 1M Mation
- & Real aves
EI% Yirtual axes
e AT
- R Encoder axes
- £ Link axes
- figy Onboard 170
------ iz Irline 120
...... B Profibus/t

SERCOS
B,

Fig.1-17: Insertion of the drive into the actual project

Now a wizard appears; by means of it you can make all necessary settings in
two steps within the actual project for the use of the device "IndraDrive".

In step "General settings"” (following figure) the device name, a comment to this
device and the author must be entered. You can use the default values, or you
can change them. Name the device RA1. Then click to "Next".

Properties - RA1

Stepl: General settings

Including a new axis [[E

Enter an ariz name, a comment and the author

Device name R

Comment Real axiz uzed as slave axis ;I

[
Author I\rolkhamm

<< Back | MHext => I Lancel | Help |

Fig.1-18: Step "General" in the device wizard "Include a new drive"

In step "Configuration" (following figure) the firmware for the drive (MPH_Ox/
MPB_0x) and the address of the drive "IndraDrive M" in the SERCOS-Ring
must be preset (address in the drive configuration, here "1"), otherwise no
communication to the drive is possible.

Please check the drive firmware.

The axis number "2" may be used alternatively to axis name "RA1". Click then
on "Next".
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Inserk new axis

Step 2: Configuration
Configuration of the new axis E
Enter ariz twpe and axiz specific zettings

s tppe—————————— [~ Configuration for offfine parametenization
" Witual axis % Standard
" Encoder axis " Difline wizard
& Real axis r— Configuration of & real axis
 Link axis Firrmware

Drrive address
iz azzignment———————

|—2 I ator

Armplifier

|MKDDEEB-144-KGD-KN
|HCSEI2.‘I E-wiO0 2- -03-
|CSHEI1 AC-SE-EMT-MMM-MIN-FN-5-WMN-Fw

Axig number

Contral section

Device details >3 |

<< Back | Finizh I

Cancel | Help |

Fig.1-19: Step "Configuration" in the device wizard "Include a new drive"

Now the motion project is completely configured. Both axes (VA1 and RA1)

could now be parameterized in detail. But for our interests the default setting is
quite enough.

For parameterization, open folders VA1 and RA1 (above) in the following figure.

MLZ_FirstSteps (English {United States... x

= I: MLC_FirstSteps
=[] Mict

fﬂ Logic

= IM Mation

 m@Ra R
EI% Wirtual awnes
g VAl
¥ Encoder axes
. B Link axes
- fig Onboard 140
------ wz Inline 140
...... I Prafibus/td
= &&= SERCOS

- B RAT

Fig.1-20:

IS

Motion-Subproject completed

If you have actually no drive, disable the just made configuration of
the real axis.

For that purpose click on the symbol of the instance of real axis RA1 with the
left mouse button. The symbol changes to a check mark, which changes after
deleting to the new icon "Axis disabled" (this procedure is reversible!).
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- 1M bk ation
Elg Fieal akes

- Gy Virtual awes
@Real axis used as slave axis |
@ Encoder aves |

Fig.1-21: Deactivating the real axis

MLC_FirstSkeps (English (United Skates.., >

=l & MLC_FirstSteps
=[] Mic
fﬂ Logic
E| M Motion
Elg Feal axes
B
EI% Virtual axnes
[+ GG} VA
t Encoder axes
- B Link awes
o ?m Onbaoard 1/0
...... Sg Inline 170
...... B Prafibus/M
@. Ral

Fig.1-22: Deactivating of the real axis completed

1.4.6 Download of the Motion-Subproject

By dragging the IndraMotion MLC L40 and all axes into the project "MLC_First-
Steps" as well as the parameterization of the control- and axes elements (and
the possibly disabling), the first section of the adaption is completed.

The up to now gathered informations must now be load into the control. For that
purpose click on the icon "Switch project online" in the project symbol bar, or
select the menu entry Project/Online:

=5 &) & B|o o I%[ER] 7| A Jwimrsan
MLC_FirstSteps (English (United States,.. %
= .: ML FirstSteps awitch project online |
E|[[E| Mic
Fig.1-23: Load Motion-Data into the control

The user is point out to differences between the project in the control and his
project. After accordance the overwriting take place. The display of the control
changes from BB STOP via several intermediate steps to P2 STOP.

= Without this download step the control is missing gathered data in
the background.

:|| Orilire IE;—-—«!]: |[

Fig.1-24: Successful completion of the download
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Finally the motion must be switched from "Parameter mode (P2)" to "Operating
mode (BB)".

For that purpose click on the BB-Icon in the MLC-Symbol bar.

Hwanezszu|pz BB | X [ F] = | D @ dearerar

I I SRR

% lick here, to switch the control into the operating mode
T

Fig.1-25: Switching to operating mode

Programming motion sequence

The logic of the motion sequence is given by way of the use of PLC-Blocks
based on the technical specification PLCopen.

The use of these PLCopen-Blocks take place within the BRC-PLC-Program-
ming tool "IndralLogic", according to EN 61131-3.

For that purpose expand in the project explorer consecutively the node "Logic"
below "Mlc1" until the following picture is displayed:

MLC_FirstSteps (English (United States)* £
=l i MLC_FirstSteps
=[] M=t
Elzaﬂ Lagic

Taszks %
B £ Global variables

Project explorer after expanding the node "Logic"

Fig.1-26:
Click with the left mouse button twice to "Motion_Prog" (or with the right mouse
button). Thereupon the PLC-Programming tool "IndraLogic" is opened and the
program "Motion_Prog" is focused.

By this call of "IndraLogic" a programming frame is provided, by which you
directly can start with the programming of the motion sequence. The program-
ming language for the program you have determined by dragging the control
into the project navigator ("Add control to project", page 4).
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a Indralogic - MLC_FirstSteps.pro*

File Edit Project Insert Extras Orline ‘Window Help

B| B|@|ea 3 (Bl ] 0% ] o] ] e e et 55

a
i MationPrag [PRG)
“] PleProg [PRG)

0001 |PROGRAM MotionProg
O00Z |WAR

{u]]ufc]
o004

bolumwy: BO0L;
END_VAR

A MotionProg (PRG-FBD)

This iz a placeholder.

AND

bolnanmuy—
boluanuy—

Please replace the placeholder with your own logic.

a:ydokume~1ivolkhauw eigens
o dokune~1Y volkhanm eigens
c:ydokume~1ivolkhauw eigens
o dokune~1ivolkhanm eigens
c:ydokume~1)volkhanw' eigene
Update object 'GlobaleMLCVariablen'

8 [Ea] || |

dateienimle_ firststepsimleol?
dateientmlc
dateienimlec
dateientmlc
dateienimlc

enb_ logicimle firsa
firststepsimlcelh_ewb logicimle firs
firststepsiulely_ewb_logicimle_firs

firststepsinlel’_eunh logic\mlc:Eirs

firststepsimlel_emb_logichmle_firs
-
»

[ONCINE [T [READ

Fig.1-27:

PLC-Programming environment "Indralogic" after the first start in In-

draMotion MLC for project "MLC_FirstSteps"

Programming the virtual axis VA1

According to the "Conceptual formulation of the first IndraMotion MLC-Proj-
ect", page 2, instances of the PLCopen-Blocks MC_MoveVelocity and

MC_Stop are called by use of VA1.

I

An instance of MC_Power is not required for virtual axes.

Proceed as follows:

Insert in the implementation a new network with the right mouse button:

B MotionProg (PRG-FBD)

0001 [PROGRAM MotionProg
000z |VAER
ooos bolunny:BOOL ;
0004 [END VAR
Soanr |
4| | Cuk Chrl+
0ool Copy Chrl+C
Thiz iz a placeholder. Please | Paste el
Delete Del
AN
b oDumnmy— Metwork (before)
boDummy— Metwork (after)  Crrl+T
Input kel

Fig.1-28:
Generate a common block as follows:

Indralogic, insert a new network

®  Go to the grey quad in network 0002.
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oool
Thi=s is a placeholder. Please replace the

AN

boDmammy—| b oDy

bolunny—

aooz

Fig.1-29: IndraLogic, new network 0002 with grey quad
e  Right mouse button, "Box Ctrl+B" results in an AND

aaol
This is a placeholder. Ple: ars el
Copy ZErlHC
LD Paste Chrl4-y
b oDy — hoDuanmy Delete Del
bolunnyy—
metwork (before)
000z Metwork (after)  Crl+T
Input Zhr{H-L
AN
279 | Cutput
Ly B Ch+B
Assian CErlHA
Fig.1-30: Indral.ogic, generating a new block

e  Open with function key <F2> the input help.

®  Select among the standard function blocks from the PLCopen-Library (...
\Rexroth\IndraWorks\IndraLogic\Targets\IndraMotion_MLC_L40_01VRS
\Lib\ ML_PLCopen.lib\Motion), provided by Bosch-Rexroth, the block
MC_MoveVelocity.

e  Confirm with "OK".
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Standard Functions =3 Standard Function Blacks 1< OF. I
|Jzer defined Functions = .

Stondard Funstion Elosks m D:APROGRAMMENREXROTHMMNDRAWORKSAME Cancel |
Uzer defined Function Bloc B3 Mation

FBED Operators
Standard Programs
|Jzer defined Programs
Coreerzion Operators

----- MC_Reset (FE) -
4| | 3

¥ Stuctured

Fig.1-31: IndraLogic, selection of MC_MoveVelocity from the ML_PLCopen.lib

Confirm now the insertion of the block MC_MoveVelocity with <Enter> and mark
by a click of the left mouse button the 3 question marks above the block. Specify
the instance name "MoveVelVA1" for this block and complete the input with
<Enter>. Thereupon the window "Declare Variable" is opened, which you can
directly quit with "OK™:

000z
welelWil
MC_MoveWelocity
11T HExecute InVelocity
: L) ITT e 1 - e e f NP
Declare ¥ariable E3

=] I Moverelidl I MC_toveelocity __I -
) » Cancel |
Sumbaol list Initial % alue Address

Global Variables v | = B G
Comment; I~ RETAIN
[~ PERSISTEN
Fig.1-32: IndraLogic, Declaration of the instance name of a block, type

"MC_MoveVelocity" by means of window "Declare Variable"

So you have declared the instance MoveVelVA1 of the PLC-Open-Block
MC_MoveVelocity. Connect now the inputs of the block.

Analog to the instance name of the block, connect the input "Execute" with a
variable with name "ex_MoveVelVA1", type BOOL:

e  Mark the 3 question marks at the input "Execute".
e  Enter the name "ex_MoveVelVA1" and complete with <Enter>.

®  The opening window for the variable declaration you can quit directly with
<Enter>.

To connect the input "Velocity", proceed as follows:
®  Mark the 3 question marks at input "Velocity".
®  |nput the name "VcomVA1" and complete with <Enter>.
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®  For the type insert REAL and as initial value 200 (rpm), <Enter>.
For the input "Acceleration" insert 20 (rad/s?) and for "Deceleration" 20 (rad/s?),
To connect the input "Axis", proceed as follows:

e  Select by means of the input help <F2> from the range of the "Global
Variables" and group of the "Global_MLC_Variables" the variable "VA1"
(following figure).

®  Confirm with "OK".
e  Complete the input of the name with <Enter> .

Input assistant [ x|

cu:al ribles 3 Global Yariables 0k, I
Global ariables El . Globalet LTV ariablen
Spztern Variables Cancel |

l B8 RAY [2xIS_REF)
l "IZ' R&1_DAT [ML AxISDATA)
l "IZ'VM _DaT [ML AxISDATA)
l mD “PROGRAMMENREXROTHMMDRAWORKSMNDRL
- mD “PROGRAMMENREXROTHMMDRAWDORKSMNDRL

4] | i
v Stuctured
Fig.1-33: IndraLogic, selection of the axis instance at connection of a function

block of type "MC_MoveVelocity"
To get a response wether the function block worked correct, the outputs
"InVelocity", "CommandAborted" and "Error" should be connected.

Mark the area right beside the output "InVelocity" by a mouse click and select
in the context menu (click right mouse button) "Assign Ctrl+A™:

oooz = —
MowveVelVal tetwork (before)
MC_MoveVelocity Metwork (after)  Chrl+T
ex_MoveWelWilqExecute InVelocity ;

VeoonWhl-Velooity Aotive Input: ChrlL

Z0-Acceleration Conmandibhorted| kgt

Z0qDeceleration Error
VAl-{Axis b ErrorID i Ctri+B
ErrorIdent Assign Chrl+4
Jump Chrl+L
Fig.1-34: Indralogic, assignment at the output of a function block

In the familiar way connect the output "InVelocity" of the block with a variable
named "in_MoveVelVA1" of type BOOL:

e  Mark the 3 question marks at output "InVelocity".
o Enter the name "in_MoveVelVA1" and complete with <Enter>.

®  The opening window for the "variable declaration" can be confirmed with
<Enter>.

®  Add "ca_MoveVelVA1" to the "CommandAborted" output.
®  Repeat this procedure for the "er_MoveVelVA1" output.

So the PLCopen-Block of type MC_MoveVelocity is sufficient connected ac-
cording to the conceptual formulation:
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& MotionProg (PRG-FBD)

0001 |[PROGEAM MotionProg
000Z VAL
o003 boluamny: BOOL 7
o004 MoveWelWAl: MC MoveWelocicy:
oons ex_MowveWelWil: BDDL;I
ooos VoonVAl: REAL;
aoo7? in MoweWelWal: BOOL;
goog ca MowveWelWAl: EOOL;
aoos er MoweWelWal: BOOL;
0010 |END_VAR
KN
ooz
MoveVelVail
ME MowveWelocity
ex_MowveVelWAl—{Exscute InVelocity———————————in MoveWelWAl
VoonWil—Velocity Aotiver—
Z0—icceleration Commandiborced—ca MoveVelVAl
Z0-Deceleration Error—er MoveVelWVil
VAl-ixis b ErrorID—
ErrorIdent—
Fig.1-35: PLCopen-FB type "MC_MoveVelocity" is inserted and connected
= Whenever you have completed a block, start a test compilation with
function key <F11>. Subsequently remove possible existing errors
immediately.

Furthermore generate an instance of the PLCopen-Block MC_Stop.

Add a new network

Insert MC_Stop and declare an instance "StopVA1"

Connect inputs, and if necessary, declare input variables:

"Execute" - "ex_StopVA1" of type BOOL

"Deceleration —» "50" (rad/s?)

"Axis" - "VA1" of type "AXIS_REF (already declared variable from range "Glob-
al Variables" and group "Global_MLC_Variables")

Outputs

"Done" - "do_StopVA1" of type BOOL

"Error" - "er_StopVA1" of type BOOL

Fig.1-36: Insert MC_Stop and declare an instance "StopVA1"

Finally a network to display the actual velocity of axis VA1 "VactVA1" (data type
REAL) shall be implemented.

At least once in addition the current speed must be applied first in the Imple-
mentation. The data of all axes which a MLC can control are contained in the
array AxisData:

ARRAY [1..16] OF ML_AXISDATA_SM

whereas the index must be used as axis number.
The variable is provided by the name
AxisData[1].rActualVelocity_i

for the virtual axis, axis number 1.
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The input is supported by the Intellisense-Function. This means, that after the
input of "." at "AxisData[1]." all available elements are displayed and available
for selection.

|axisData[l].r VactVal

.T: dullserCudbatal_ o ﬂ
In::‘n.du:u]-:ta.me~l‘n.vu:ul]-: i@ ErrorStop

i@ Homing
Q Powerln
Q rhactualPosition i _I

i rhctualTorqueForce i

"B ictualVelocity i

Fig.1-37: Selection of the direct variable "actual velocity"

So the implementation of the motion sequence according to the conceptual
formulation is completed:

oonz
MoweWelWihl
HC_HMoveVelocity
ex_MoveVelVAl-Execute InVelocity——————in MoveVelVil
ToonWAl{Yelocity Aotivel—
Z0-icceleration Commandiborted—ca MoveVelVAl
Z0-Deceleration Error—er_MoveWVelVil
VAl—ixis b ExrrorID—
ErrorIdent—
aoas
StopWal
MC_Stop
ex_StopWAlqExecute Done—do_StopWAL
S0-Deceleration Actiwve—
TAl—|Axi= b Error—er_StopVAl
ErrorIDf—
ErrorIdent—
AxisDatall].rhctualVelocity_ i

Fig.1-38: IndralLogic, implementation of virtual axis VA1
1.4.9 Download of the PLC-Subproject virtual axis VA1

The before implemented motion sequence must yet be compiled, transmitted
to the control and started.

The compilation is reachable via menu entry Project/Rebuild All:
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a Indralogic - MLC_FirstSteps.pro®
Eile Edit | project Imsert Exbras Online  Window

El lE EiLild F11

Reebuild all
Clean all
Load download infarmation. .

Fig.1-39: IndralLogic, compile implemented motion sequence

For transmission of the compiled data to the target control, select menu entry
Online/Login (following figure).

|inine Window  Help

Laogin
Logout Zhr+Fa
1
Fig.1-40: IndraLogic, transmit compiled data to control

If another program was processed in the control before, a query appears if your
program shall be loaded. In this case confirm with "Yes":

Indralogic EH |

\.:..':) Mo program on the controller! Download the new program?

Fig.1-41: Indralogic, query at the transmission
Start the processing in the control via Online/Run.

Online  “Window Help
LLagim al+Fa
Logout Ckrl+F&

Eawnload
Run F5

Fig.1-42: IndralLogic, start of the processing in the control

The motion sequence itself is activated by consecutively processing of the pro-
grammed function blocks.

To activate the processing of "MoveVelVA1" of type "MC_MoveVelocity", a
positive edge at the "Execute"-Input of the block must occur.

Double-click with the left mouse button to the input variable "ex_MoveVelVA1".
Now a "TRUE" is displayed behind "ex_MoveVelVA1" which displays the alter-
native value of "ex_MoveVelVA1" relating to the actual condition. Via Online/
Write values Ctrl+F7 "ex_MoveVelVA1" is set to "TRUE" in the control. The
thereby generated positive edge set the output "InVelocity" of function block
"MoveVelVA1" to "TRUE".

The output "InVelocity" of the block is set to "TRUE" and the axis moves with
200 rpm.
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If you set the variable "ex_StopVA1" at input "Execute" of function block
"StopVA1" of type MC_Stop, the movement is stopped.

MowelVelVAL
HMC MowveWelocity
ex_MoveVelVAl—-Execute InVelocity in MoveWelWAl
VeoomWAl=z00—Velocity botivep—
Zl—hcceleration Commandbborted—eca MowveWelWAl
Z0-Deceleration Errorf—er_ MowveWelWAl
Thl—Axis b ErrorID—
ErrorIdent|—
StopWal
HC_Stop
ex_StopVAl-Execute Done——————do_StopVil
LO-Deceleration Aotive—
VAl—axis b Errorf—er_StopVil
ExrrorID—
ErrorIdent—
AxisDatall]. ractualVWelocity i=Z00 VactWal=200

Fig.1-43: IndraLogic, after forcing of "Execute", "MC_MoveVelocity" and prepared
forcing of "Execute", "MC_Stop"

1.4.10 Recording of the movement of axis VA1 (Trace)

IndraLogic supply a trace tool to record movement sequences. With the help of
this tool

e the axis velocity "VactVA1",
e  for MoveVelVA1 (MV_MoveVelocity)
-  "ex_MoveVelVA1" (Execute)
— "in_MoveVelVA1" (InVelocity)
- "ca_MoveVelVA1" (CommandAborted)
and
e  for "StopVA1" (MC_Stop)
- "ex_StopVA1" (Execute)
shall be recorded.
For that purpose, the trace recording must be configured at first:

Project navigator » Ressources » Sampling Trace, click with right mouse but-
ton into the working area or <shift>+<F10> for "Trace Configuration".
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Trace Configuration E3

— O ptiong

Trace name: |MLE_FirstSteps

Trnigger wanable: I

Trigger Position [%]: IEEI

Trigger Level: IEI

Trigger edge: " positive © pegative © both % none

Humber of zamples: |4E|E|

Cloze

Cancel

d

i

Save

Load |
Sample rate [mz]: I'I an
Recaording: i~ Single ' Continuouz @ Manual
Comment; Thiz iz the current trace configuration of the p
— Y ariables
| Inzert I

b ation_Prog W actoid

b otion_Prog.es_kMovelehdié]
kation_Prog.in_Movel/eldal
Motion Prog.ca MoveVeldal

bation Prog. ex

|nput of trace vanables:
|M ation_Prog.ex_Stophiad

Delete |

Help Manager

Fig.1-44: Configuration of the trace recording

= The product of number of measurings (max. 499) and sample rate

gives the available measuring time.

The variables are indicated by the input help (see figure above). They may be
displayed in any order. The recording is started and stopped manually. The

result is shown below.

= The order of the variables to display in the following window must

be forced manually.
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E Sampling Trace _ | O]
Trace
e [MLC_Firststeps -
I:I .
TRUE[ """ |TFIQQEY |
e bbbt IMDtinn_Prug.Vacwm j
TRLIE var 1
IMDtinn_Prug.E}{_M e j
FALSE il
mEME [ | [ 1 1 1 1 1T T 1T T 1T 1T IMDtinn_Prug.in_Mweij
War 3
IMDtinn_Prug.ca_Mwemj
FALSE “War 4
URIE IMDtinn_Prug.E}{_Stn [ j
War b
FALSE I j
37500 ms  40000ms  42500ms 45000 ms War B
Fig.1-45: Trace recording for the virtual axis VA1

You can see, that the virtual axis acts analog to a real axis with the same pa-
rameter (compare velocity characteristics, acceleration with 20 rad/s? and
decelaration with 50 rad/s?).

1.4.11 Programming of the real axis RA1

= From this point you need "real" drives!

The use of a real axis requires at first an instance of the PLCopen-Block
MC_Power.

Next an instance of MC_Gearln and MC_GearOut are required.
The real axis may then be stopped by an instance of MC_Stop.

The programming take place analog to section "Programming the virtual axis
VA1", page 13.

MC_Power

Add new network

Insert MC_Power and declare an instance "PowerRA1"

Connect inputs, and if necessary, declare input variables:

"Enable" - "en_PowerRA1" of type BOOL

"Axis" - "RA1" of type "AXIS_REF" (already declared variable from range
"Global Variables" and group "Global_MLC_Variables")

Outputs




Training Manual | Rexroth IndraMotion MLCO2VRS Electric Drives | Bosch Rexroth AG 23/29

MC_Gearln

MC_GearOut

MC_Stop

and Controls

FirstSteps - IndraMotion MLC

"Status" - "st_PowerRA1" of type BOOL
"Error" - "PowerRA1" of type BOOL

Fig.1-46: Insert MC_Power and declare an instance "PowerRA1"

Add new network

Insert MC_Gearln and declare an instance "GearlnRA1"

Connect inputs, and if necessary, declare input variables:

"Execute" - "ex_GearInRA1" of type BOOL

"RatioNumerator” - "5”

"RatioDenominator" - "10"

"MasterFineadjust" - "20" (%)

"Master - "VA1" of type "AXIS_REF (already declared variable from range
"Global Variables" and group "Global_MLC_Variables")

"Slave - "RA1" of type "AXIS_REF (already declared variable from range
"Global Variables" and group "Global_MLC_Variables")

Outputs:

"InGear" - "ig_GearInRA1" of type BOOL

"CommandAborted" - "ca_GearlnRA1" of type BOOL

"Error" - "er_GearInRA1" of type BOOL

Fig.1-47: Insert MC_Gearln and declare an instance "GearlnRA1"

Add new network

Insert MC_GearOut and declare an instance "GearOutRA1"

Connect inputs, and if necessary, declare input variables:

"Execute" - "ex_GearOutRA1" of type BOOL

"Slave" - "RA1" of type "AXIS_REF" (already declared variable from range
"Global Variables" and group "Global_MLC_Variables")

Outputs

"Done" - "do_GearOutRA1" of type BOOL

"Error" - "er_GearOutRA1" of type BOOL

Fig.1-48: Insert MC_GearOut and declare an instance "GearOutRA1"

Add new network

Insert MC_Stop and declare an instance "StopRA1"

Connect inputs, and if necessary, declare input variables:

"Execute" - "ex_StopRA1" of type BOOL

"Deceleration - "50" (rad/s?)

"Axis" - "RA1" of type "AXIS_REF" (already declared variable from range
"Global Variables" and group "Global_MLC_Variables")

Outputs
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Actual velocity "VactRA1"

"Done" - "do_StopRA1" of type BOOL

"Error" - "er_StopRA1" of type BOOL

Fig.1-49: Insert MC_Stop and declare an instance "StopRA1"

Finally a network to display the actual velocity of axis RA1 "VactRA1" shall be
implemented.

For that purpose the actual velocity must first of all be used at least once in the
implementation. The velocity is supplied as a global variable in

AxisData[2].rActualVelocity_i,
Type REAL, for the real axis, axis number 2.

oonkE
PowerPAl
MC_Power
en_PowerRil—Enahle Status—————————————=t_PowerRil
PAl—|ixis b Error—er_PowerPAl
ErrorIDi—
ErrorIdent—
oo0g
GearInRil
HC_Gearln
ex_GearInPil—|Execute InGear——ig GearInBil
SRaticlumerator Aeotive—
10— RaticDenominator Commandibhorted—ca GearInRil
Z0MasterFineadjust Error—er_ CGearInRil
VLl |Master b ErrorID—
Bil—Slave ErrorIdent—
ooo?
GearOutPAL
HC_Gearfut
ex_GearOutRAl—Execute Done——do_GearOutRAl
BAl—Elawve b Aotivel—
Error—er_ GearOutBil
ErrorID—
ErrorIdent—
0003
StopRAl
HE_Stop
ex_StopRil-Execute Done—————————do_Scoplil
E0qDeceleration Aotive—
Pal{ixis b Error—er_ Stoplil
ErrorID—
ErrorIdent—
o,
AxisDatalZ]l.rhctualVelocity i Vact,RAl
Fig.1-50: IndralLogic, implementation of the real axis

1.4.12 Download of the PLC-Project

The loading procedure is analog to section "Download of the PLC-Subproject
virtual axis VA1", page 18.

The new project overwrites the old one without query.

The further working order is as follows:

e  Switch on "ex_PowerRA1" (MC_Power)

e  Switch on "ex_GearInRA1" (MC_Gearln)

The estimated gear transmission ratio of the gear unit results to:
gtr= (RatioNumerator / RatioDenominator) * (1+ MasterFineadjust)
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So at VactVA1 = 200 rpm follows VactRA1 = 120 rpm

= MasterFineadjust value in "%"!

If MC_Gearln is in "InGear", the velocity of "VcomVA1" of the virtual axis may
be changed; the real axis follows.

e  Switch off "ex_GearInRA1" (MC_Gearln)

e  Switch on "ex_GearOutRA1" (MC_GearOut), the synchronism is suspen-
ded, switch off "ex_GearOutRA1"

e  Switch on "ex_StopRA1" (MC_Stop)
After stopped axis RA1, "ex_StopRA1" (MC_Stop) and then "ex_PowerRA1"
(MC_Power) may be switched off.

1.4.13 Recording the motion of both axes (Trace)

The trace tool has been used analog to section "Recording of the movement of
axis VA1 (Trace)", page 20, to visualize the run-up of the virtual axis and the
synchronisation. The following figure shows the according sequences:
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E:Sampling Trace =] E3
Trace
200 [MLc_Firststeps =]
Trigger
R NN -—- | |
TRUE]
IMntinn_F‘mg.VacNm j
War i
IMntinn_PrDg.ex_h.ﬂwe‘-fel\-"m j
FALSE Ll
mEME T 1 1 1 T 1 1 T 1 1T 11 17T IMntinn_Pmg.in_MuveVeIVM j
War 3
[Motion_Prog.vactRa |
War 4
Motion_Prog.ex_GeatlnRAl -
FALSE L 5 o8 E J
BT T T T T T T T T T T I T T T il
IMntinn_Prng.ig_Gearlan j
ar b
q var ¥
meEME T T T r rrrrrrrrr171717171 I J
current configuration:
This is the current trace
canfiguration of the project
FALSE
TRUE
FALSE
20000 ms 22000 ms 24000 ms 26000 ms 28000 ms 30000 ms

Fig.1-51: Trace recording for both axes
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Service & Support

Helpdesk

Our service helpdesk at our headquarters in Lohr, Germany, will assist you with
all kinds of enquiries.

Contact us:

e By phone through the Service Call Entry Center,
Mo - Fr 7:00 am - 6:00 pm CET
+49 (0) 9352 40 50 60

e ByFax
+49 (0) 9352 40 49 41

® By email: service.svc@boschrexroth.de

Service Hotline

Internet

Out of helpdesk hours please contact our German service department directly:
+49 (0) 171 333 88 26

or

+49 (0) 172 660 04 06

Hotline numbers for other countries can be found in the addresses of each
region (see below).

Additional notes regarding service, maintenance and training, as well as the
current addresses of our sales and service offices can be found on

http://www.boschrexroth.com
Outwith Germany please contact our sales/service office in your area first.

Helpful Information

For quick and efficient help please have the following information ready:
e  detailed description of the fault and the circumstances

e information on the type plate of the affected products, especially type co-
des and serial numbers

e  your phone / fax numbers and e-mail address so we can contact you in
case of questions
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